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PREFACE. 


~ Pars Second or Revised Edition of the Guide will, it is hoped, 
prove still more useful than the first. It contains an abstract 
of thé Standing Orders.of Government issued to the Department 
of Public Works, from the commencement of the working of the 

mew “system to the latest date; details of labor and materials 
required for the construction of each description of Work, and 
Rules and Regulations for the guidance of Officers in the 
D, P. W. and of those anxious to enter it, with other necessary 
information of general utility, Parties in this country and 
those daily arriving from England, particularly Officers of H. M.’s 
and the Honorable Company’s services, who may have to erect 
‘puildings for their residence in lieu of those destroyed by the 
Rebels in the N. W. P., will find the list of labour and Materials 
shewing the proportion required for each description of work, 
useful as a check. 

This unpretending little Compendium will also, it is hoped, be 
of use to candidates for the Commissariat Department, agreeably 
to G. O. G, G. of 16th September, 1851, and to the subordinate 
builders and contractors in the Railway Department. 


. 


EXPLANATION OF CERTAIN 


CHARACTERS TAT WILL BE FOUND IN THE Work. 


+ signifies plus, or addition. 


* 


Sel 


minus, or subtiaction, 
multiplication. 
division, 

proportion, 

equality. 

square-root, 
cube-root, 


difference between two numbers, 


(when it is not known which is the greater.) 


ix 


MONEY, WEIGHTS, AND MEASURES. 





MONEY, 
4 Farthings = 1 Penny,—d. 
12 Pence = 1 Shilling,—s, 
5 Shillings = 1 Crown,—e. 
20 Shillings = 1 Pound,—~£. 
21 Shillings = 1 Guinea,—g. 





12 Pie = 1 Anna,—~a. 
16 Annas, == 1 Rupee,—R. 
16 Rupees, = 1 Gold Mohur,—g.m. 





Troy WEIGHT, 
24 Grains, grs.=1 Pennyweight.—dwt. 
20 Pennyweight: nce, 
12 Ounces == 1 Pound,—Jb. 











Iypray WEIGHT. 


16 Chittacks,—eks, = 1 Seer,—sr. 
40 Seers = 1 Maund,—mnd. 
A Seer is equal to 2Zés. Avoirdupois. ; 





Avornncaries Wereut. 
20 Grains,—grs. = 1 Scruple,—se. 
8 Seruples Dram,—dr, 
8 Drams -= 1 Ounce,—oz. 
12 Ounces == 1 Pound,—id, 













Avorrpurois WEIGHT. 


16 Drams,—dy's, = 1 Ounce,—oz. 





16 Ounces == 1 Pound,-—ib. 
28 Pounds == 1 Quarter,—gr. 
4 Quarte rae ree 





20 Hundred Weight == 1 fon,—ton. 





Lone Mzasvrz. 








3 Barleycorns,—4.~c. = 1 Inch,—éa. : 


12 Inches 
3 Feet 


= 1 Foot,—ft. 
Yard,—yd. 











6 Feet Fathom,—/th. : 
3k Yards =1 Pole or Rod,—pl. or rd. : 
4G Poles == 1 Furlong,—fur, 






8 Furlongs = 1 Mile,—m. 


2 Butta, 


3 Miles == 1 League, dea. 
69} Miles nearly, == 1 Degree,— 
deg. 
Norr.—In Bengal measure a Biggah 
is a Square of 120 feet, containing 14,100 
square feet, 





Cxotm Measurr. 


24 Inchos =: 1 Nail,—nd. 

4 “Nails =1 Quarter of a Yard,—qr, 
3 Quarters = 1 Ell Flemish,—e, £. 
4 Quarters == 1 Yard,—yd. 

5 Quarters = 1 Eli English,—e. E 








Dry on Corn Measure. 
2 Pints,—pts. == 1 Quart,—gt. 
2 Quarts 1 Pottle,—pot, 
2 Pottles =1 Gallon,—gal. 
2 Gallons == 1 Peck,—pec, 











4 Pecks = 1 Bushel,—bu. 
8 Bushels == 1 Quarter,—qr. 
5 Qi 1 Wey, Load, or Ton Wey, 


1 Last,—J. 





Arm anv Brrr Mzasvurn. 
2 Pints,—pfs. == 1 Quart,—at. 
4 Quarts 1 Gallon,—~gad. 
36 Gallons = 1 Barrel,---dar. 
13 Barrel = 1 Hogshead,—Ahd. 
2 Barrels = 1 Puncheon,—pua. 
2 Tihds. Ratt,—édudé, 
Tun,—tun, 



















Wine Measure. 


1 Quart,—q?. 

1 Gallon,—gal. 

1 Tierce,—tier. 

I Hogshead,—hhd. 

2 Hogsheads 1 Pipe or Butt.,—duét, 


2 Pint: 








pi 
2 Pipes, or 4 Hhds, = 1 Tun,—éua, 


DEFINITIONS. 


(1st.) An angle is formed by the meeting of two og 


straight lines at the point C, r 


2nd.) <A triangle is a figure of three sides and 


three angles. /* 
sl ¢ 


(8rd.) An obtuse-angle triangle has one obtuse angle. An 
acute-angle triangle has all its angles acute, but whether a triangle is 
right-angled, obtuse-angled, or acute-angled still the three angles of 
every triangle will only amount to 180°. 


(4th.) An equilateral triangle has three sides equal, and an 
isosceles triangle has only two sides equal. 
\ 
\ 
= * 


(5th.) A right-angle triangle is that which has 
only one right angle, 


(6th.) An angle less than 90° is called an aeuée angle, more than 
90° an obtuse angle, and exactly 90° a right angle. 


(7th.) All the angles that can be made round 
onepoint amount to 860 degrees, z. ¢., all the angles 
that could be made by straight lines terminating 
at the point D, amount to 360 degrees. 


p 

BD L.. ——~ 
(8th.) A cirele is a figure bounded by a curve 

called the circumference, which is equally distant \ 

from a point within called the centre. The cir- : u 

cumference is supposed to be divided into 360 equal < 

parts, called degrees. 


xi 
(9th.) The diameter of a circle is a straight 


line passing through the centre and terminating 
at the cireumference. 


(10¢2.) An are of a circle is any part of the 
circumference. 


(11th.) A chord is a right line joining the 
two extremities of an arc. 


(12th.) A segment is any part of a circle 
bounded by ap arc and its chord. 


(18th.) A tangent is a line that touches a 
figure without cutting it. 


(14th.) The radius of a circle is a straight 
line drawn from the centre to the circumference. 


(15th.) A sector is any part of a circle bound- 
ed by an are and two radii drawn to its extremities. 


(16zh.) Lines are said to be parallel when they 
have no inclination to one another, and will never 
meet though produced to any distance, thus: 


(17th.) A square has four equal sides and four 
right angles, ¢. ¢., four angles of 90° each. 








[om 
( 
Gy 


xii 


(Sth) A rectangle is a parallelogram having 
four right angles, but the opposite sides only 


are equal. 





(19th.) A rhomboid is an obliqued-angle pa- 


rallelogram. as 
Nos 
(20th.) A rhombus isan equilateral rhomboid, 3 
having all its sides equal, but its angles oblique. \ * 
(Qlst.) A diagonal is a right line crossing a ea 
figure, and terminating at its two opposite angles. 
(22nd.) A trapexiun is a four-sided figure / | 
having none of its opposite sides parallel. 


(28rd.) A trapezoid has only a pair of its \ 


opposite sides parallel. 


(24th.) A five-sided figure is called a pentagon. 
: A six-sided figure is called a heaayon. 
A seyen-sided figure is called a heptagon. 

An eight-sided figure is called an octagon. 

A nine-sided figureis called a nonagon. 

A ten-sided figureisealled a decagon. 


Nors.—All these figures are also called by the general name of golyyous. 


— * 








A Fractiox, or broken number, is an expression of a part or parts _ 
of something considered as a whole: it is denoted by two numbers 
placed one below the other, with a line between them, thus ;— 


8... Numerator, 


~ hic hi «“g. ” 
i... Denonéaaioh, whic his named “ 8-fourths. 


The Denominator, or number placed below the line, shows how 
many equal parts the whole quantity is divided into, and represents 
the Divisor in Division,—and the N umerator, or number set above 
the line; shows how many of these parts are expressed by the 
Fraction; being the Remainder after Division: also both these 
numbers are in general named the terms of the Fraction. 


Fractions are either Proper, Improper, Simple, Compound, Mixed, 
or Complex. 


A Proper Fraction is when the Numerator is less than the Deno- 
minator ; as 3, or 3, or 3, &e. . 
An Improper Fraction is when the Numerator is equal to, or 
Pexeeeds, the Denominator ; as $, or 4, or 2, &e. 
A Simple Fraction is a single expression denoting any number of. 
parts of the integer } as 3, or co 
B 





VULGAR FRACTIONS. 


A Fraction, or broken number, is an expression of a part or parts 
of something considered as a whole: it is denoted by two numbers 
placed one below the other, with a line between them, thus :— 


. Numerator, 


whie hi d “ 8-fourths.” 
aes ic his name fourths. 


8. 

4. 

The Denominator, or number placed below the line, shows how 

many equal parts the whole quantity is divided into, and represents 

the Divisor in Division —and the Numerator, or number sot above 

the line, shows how many of these parts are expressed by the 

Fraction; being the Remainder after Division: also both these 
numbers are in general named the ferms of the Fraction. 


Fractions are either Proper, Improper, Simple, Compound, Mixed, 
or Complex. 

A Proper Fraction is when the Numerator is less than the Deno- 
minator ; as 4, or 4, or 3, &. ~ 


An Improper Fraction is when the Numerator is equal to, or 
- exceeds, the Denominator 3 as $, or §, or J, &e, 
A Simple Fraction is a single expression denoting any number of 
. parts of the integer as 3, or 7 
B 


as f 2e 
seA Compound Fraction is the fraction of a fraction, or several frac- 
tions connected with the word of between them; as 4 of 2, or $ of 
4 of 3, &. 

A Mixed Number is composed of a Whole Number and a fraction 
together; as 3}, or 124, &e. 


A Complex Fraction is one that has a fraction, or a Mixed Number, 


: : a 4. 2 3 
for its Numerator or its Denominator, or both; as — or or = or 


» $$, 4 > 
1 
ve &c. tis, however, very seldom brought into requisition. 


A Whole or integer Number may be expressed like a fraction, by 
writing 1 below it as a Denominator ; so 3 is 4, or 4 is 4, &e. 


A fraction denotes division, and its value is equal to the quotient 
obtained by dividing the Numerator by the Denominator ; so 1? is 
equal to 8, and %,! is equal to 44. 

Hence, then, if the Numerator be less than the Denominator, the 
value of the fraction is Iess than 1; but if the Numerator be the 
same as the Denominator, the fraction is just equal to L; and if the 
Numerator be greater than the Denominator, the fraction is greater 
than 1. 


REDUCTION OF VULGAR FRACTIONS, 


Repvction of Vulgar Fractions is the bringing them out of one 
form of denomination into another, commonly to prepare them for 
the operations of Addition, Subtraction, &c., of which there are 
several cases. 





PROBLEM. 
To find the Greatest Common Measure of two or more numbers. 


‘The Common Measure of two or more nurabers is that number 
which will divide them all without Remainders; so 3 is a Common 


[3 ] 


Measure of 18 and 24,—the quotient of the former being 6 and of 
the latter 8; and the greatest number that will do this is the 
Greatest Common Measure: so 6 is the Greatest Common Mea- 
sure of 18 and 24, the quotient of the former being 3 and of the 
latter 4, which will not both divide further. 


Rens, 


If there be two numbers only, divide the greater by the less ; then 
divide the Divisor by the Remainder, and so on, dividing always the 
last Divisor by the last Remainder, till nothing remains ; so shall 
the last Divisor of all be the Greatest Common Menauve sought. 


When there are more than two numbers, find the Greatest Com- 
mon Measure of two of them, as before; then do the same for that 
Common Measure and another of the numbers, and so on through 
all the numbers ; so will the Greatest Common Measure last found 
be the answer, 


If it happen that the Common Measure thus found is 1, then the 
numbers are said to be incommensurable, or not having any Com- 
mon Measure, 


ExaMrtrs, 


1st.) What is the greatest common measure of 246 and 372 ? 


246 «1872! 1 
| 246} 
‘126 a 1 
126 
“T20 | 126) 1 
ral 
it. 20 
+120 


Bs ecede 6, Answer. 


[4] 


(2ad.) What is the greatest common measure of 324, 612, and 
1032? 














824 | G12 86;1032; 28 

324 72} 

288/324) 1 313 

less 288) : 
5 | 288) 8 ae 3611 
oe 13] 24) 2 
| 24 
12, Answer. 
CASE I. 


To abbreviate or reduce Fractions to their Lowest Terms, 
Divide the Terms of the given fraction by any number that wilt 
divide them without a Remainder; then divide these quotients 
again in the same manner, and so on, till it appears that there is 
no number greater than 1 which will divide them; then the frac- 
tion will be in its Lowest Terms. 


Or, divide both the Terms of the fraction by their Greatest Com- 
mon Measure at once, and the quotients will be the Terms of the 
Fraction required of the same value as at first. 


EXxXaMPLes. 


(1st.) Reduce sd to its lowest terms. 





195 {| 780 
(780 
_|195 
hence, 195 [a5 = ¥ 
195 39 13 
or, = a = ss =}, Answer. 


C5] 


136 
(2ed.) Reduce 4 ta its lowest terms. 


136 |204) 1 
136 
“68/136; 2 
{1136 136. 


136, 
hence, 08 | or = =%4; 


136 __ 34 
? 


: ° EA 4, Answer, 


525 
(8rd.) Reduce =~ G30 =z to its lowest terms. 


525 | 630 
525 | 


105 | 525) & 








52 
hence, 105 oe m8; 


525 
6 





or, = 


= §, Answer. 


s 
BIS 


80 
(4th) Reduee to. 


[35 to its lowest terms. 


30 cal 4 


30 
henee, 5 as = x, Anewer. 


[ 6 ] 


208 
(5th.) Reduce re to its lowest terms. 


208 | 684 
624 
60 208; 3 
180! 
28/60 | 2 


36 | 
‘| 


bop 


it 


208 
henee, 4 ear = A, Anewer. 


19: 
(Gth.) Reduce a to its lowest terms, 


192 |576| 3 
576 


825 
(7th.) Reduce G55 eo °° its lowest terms. 


825 
825 


135 | 835 
810 
151 185| 9 
(135 


hence, 15 960 = #, Answer, 


[7] 


825 165 
960 ~~ 198 


or, = 44, Anawer. 


5184 
(8th.) Reduce => 13 to its lowest terms. 


51846912! 1 
(5184) 
1728 5184) 

‘sie4| 


5184 





hence, 1728 13 =; 
,, SIS 864 44 gy ' 
> S18 sa = Toe = 1g Ameer 
= CASE II. 


To reduce a Mixed Number to its equivalent Improper Fraction, 


Multiply the integer, or Whole Number, by the Denominator of 
the fraction, and to the product add the Numerator ; then set that 
sum above the Denominator for the fraction required. 


EXAMPLES. 


(ist) Reduce 123 to a fraction. 


af 


ew 


or, (12 x9) +7 
my OT et 115, Answer, 


ala 


[8 ] 


(2nd.) Reduce 6,7, to a fraction. 
T¥5 
10 


70 , (7% 10) +4 
4 o @xiits = 44, Answer. 


74 
10 
8rd.) Reduce 183,% to a fraction. 
1833; 
21 


1838 
366 or, (21 x 188) +5 _y, 
5 See ae meyed 


3848 


21 


(4th.) Reduce 563% to a fraction. 


5633 
22 

112 

112 or, (56 x 22) + 13 __ 


18 


1245 


22 
(Stk.) Reduce 183, to a fraction. 
* 183 
21 


183 
366 or, (21 + 1838) +5 
; (21 + 188) +9 


48, Answer. 


i245 
345, Answer, 


a 3328, Answer, 


BSds 


21 


{ 9] 


(6th.) Reduce 134 toa fraction. 








184 
5 
65 (5 x 13) +4 69 
4 or, > Answer. 
69 
5 
(7th.) Reduce 272 to a fraction. 
273 
9 
243 ; 
2 QTxX9)+2 a5 
Ores Aa eae Answer, 
245 
9 
(8th.) Reduce 514,5, to a fraction. 
5145 
16 
8224 
5 (514% 16)+5 — gpo9 
— or, we Answer. 
8229 
. 16 
CASE Il. 
Zo reduce an Improper Fraction to ite equivalent or Mixed 
Number. 


"Divide the Numerator by the Denominator, and the quotient will 
be the Whole or Mixed Number soughit. 


Examecrs, 


Qst) Reuse > 7 to its equivalent number. 


7|56 


8 or, 56 + 7 = 8, dnswer. 


{ 10 ] 
1362, . ‘ 
(2nd.)  Reduee 35 to its equivalent number. 


cs be 1362 








or, 1862 + 25 == 52,3,, Answer. 





2918 
{8rd.) Reduce 7 to its equivalent, number. 


1712918 


171 or, 2918 + 17 == 17147, Answer. 


8848 
(4th.) Reduce aL to its equivalent number, 


21 [384s 








18335 or, 8848 + 21 == 18355, Answer. 


1245- 
(5th.) Reduce =5- = to its equivalent number. 


22) 5 


5643 or, 1245 + 22 == 5634, Answer, 


69, . R 
(6th.}) Reduce z to its equivalent number. 
5|69 
134 or, 69 + 5 = 184, Answer. 
245, : 
ith.) Reduce se to its equivalent number. 
91245 


( 
272 or, 245: 9 == 273, Answer. 


cd 





229 
(8th.) Reduce ce to its equivalent number. 
16/8229 


“61455 or, 8229 + 16 == 514;4,, Answer. 


fu j 


CASE IV. 


To veduce.a Whole Number to an equivclent Fraction having @ 
given Denominator. 


Multiply the Whole Number by the given Denominator; thon 
set the product over the said Denominator, and it will form the 
fraction required. 

EXAMPLES. 
(ist) Rediice 12 to a fraction whose Denominator shall be 18. 
Here 12 x 13 = 156; then 198 is the answer ; 
[for 13,8 == 156 + 138.= 12 the proof] 
(2nd.)  Teduce 27 to a fraction whose Denominator shall be 11. 
Here 27 x 11 = 297; then 497 is the answer ; 
[for 397 = 207 + 11 = 27 the proof] 
CASE Y. 


To reduce a Compound Fraction to an equivalent Simple one. 


. Multiply all the Numerators together for a Numerator, and all 
the Denominators together for a Denominator, and they will form 
the Simple Fraction sought. 


When Part of the Compound Fraction is a Whole or Mixed 
Namber, it must first be reduced to « fraction by one of the former 
cases. . 


And when it can be done, any two terms of the fraction may be 
divided by the same number, and the quotients used instead of 
them: or when there are terms that are commion, they may be 
omitted or cancelled, 

2 


CB J 


EXAMPLES. 
(ist) Reduce 3 of 3 of § to a simple fraction. 


2x38 x & 30 6 
= = — = 5, Answer. 


3x5 x9 185 27 
2x xB 4 


or, ————_-_——- = -;; 


; 
#xaxo ° 
—that is, 3 and 5 being common to both Numerator and Denomi- 


nator, they are cancelled in both terms of the fraction, leaving 2 | 
in the former and 9 in the latter,—consequently 2 is the Simple 
» Fraction required, 
(2nd.) Reduce } of ¢ to a simple fraction, 


3x4 
——— = 1, Answer. 
7x5 : 


(8rd.) Reduce of £ of 3} to a simple fraction, 
First, by Case IT, 33 = (3 x 2) tims, 
2x5 x7 70 7 








then, 





or, 


ax8xF 
(4th.) Reduce ? of § of 5 of 4 to a simple fraction. 
2x 5x*x7x 4 - 280 





7%8x2x%1 12, 
Txax7x# 


exBXEXI 


(5th.) Reduce 2 and 3 of § to a fraction. 


=— & 
== 4, Answer. 








or, 





2x 5 10 
2+ m24+—=—21=14; 
5x 6 30 
ax $ 


== 2! = 1, Answer. 





or, 2 + 
xB 


i BY 


(Gth.) Reduce § of 4 of 14 to a snnple fraction. 





5x 4x11 220 
ph a = 3S: 
9x7x12 6 77" 
5x €x 11 
or, ~~ = +5), duswer, 
9x7 x I 


(7th.) Reduce 44 of 13 of $1 to a simple fraction. 
Ux 13 x 2L 80038) ag 


Wx 14% 29 «4872 282 








Fy 
1x18 x 
or, ———— 





= $44, Answer, 


a x WK x 29 
4a 2 


(8th.) Reduce 3 of § of % to a simple fraction, 


3x5 x 9 135 2 





4% 6x10 240 16’ 
zxsexo 
or, 


Pax 6 x10 
2 a 


Reduce 4 of $ of Z toa simple fraction. 
&4x6x7 168 7 








= ys, Answer. 


(9th.) 








5x 8x9 


p yen 
as, Answer. 





CASE VI. 
Zo reduce Fractions of different Denominators to equivalent 
Fractions having a Common Denominator. 
Multiply each Numerator by all the Denomiuators except its 
own for the new Numerators; and multiply all the Denominators 
together for a Common Denominator. 


Nore,—It is evident that in this and several other cperations, when any of 
the proposed quantities are integers or Mixed Numbers, or Compound Frae- 
tious, they must first Be reduced, by theie proper ules, to the form of Simple 
Fractions, 


[Mu] 


EXAMPLES, 


(1sé.) Reduce §, 3, and 2 to a common denominator. 
1x3 x 4 = 12 new numerator for 
2x2x4m=16 , M 9 
3x2x3=—18 ,, a mn 


alee ocho wine 








2x 3 x & == 24 common denominator ; 
hence the fractions are 32, 18, and 38; 
or, by abbreviation, 455, s%, 4, Answer. 


Second Method :—- 
Multiply numerator and denominator of } by 6 = 4 
» » » t,t 
” ” » i, 38=% 


(2ad.) Reduce } and § to fractions of a common denominator. 
5 * 9 = 18 new numerator for 7 
5x7 35 ,, ” oF 


7 x 9 = 63 common denominator; 
heuce the new fractions 18 and 25, Answer. 








(8rd) Reduce 4, 3, and 3 to a common denominator, 
2% 5 x 4 = 40 new numerator for 2, 


Bx3x4—=36 , ” » & 
3x3 x5=_45 ,, ” » & 





3% 5 K 4 = 60 common denominator ; 
hence the new fractions are 48, 36, and 43, tadiees 
Second Method :-- 


2 3 3 
g X 20= 45, 5 x12 = GG, and — x15 = 44. 


o 
(4th.) Reduce $, 23, and 4 toa common denominator. 
First by Case IZ, 5% 5 % 1s 25 new numerator for §, 





a 6x%WX1= 8, » » Bs 
_ 4x 6x 5=120,, * 4 
13 ee 

ce 6x 5x L== 30common denominator ; 


hence the new fractions are 28, 48, and 129, Answer, 
. 


*. Second Method :— 
5 13 4 


semi Ao iA le. 


“(5th.) Reduce 4, 4, end & to a common denominator. 
1x 4% S = 32 new numerator for 3 
Bx2x%8=48 ,, As es 
5x2x4=—40 ,, 


” ” 


ele ele 








2% 4% 8 = 64 common denominator. 
hence the new fractions are 33, $4, $13 


or, by abbreviation, 4,4, $ Answer. 


(Gth.) Reduce 4, 3, % and $ to a common denominator. 


7%3x%5 % 7=735 now nomerator for t 
2x8x5x7= 560 ,, i nt 
BxSx3Bx7= 504 ,, ra Pe 
6x8 x3%X5=720 4, ” »¥ 








8% 8% 5 x 7 = 840 common denominator ; 
hence the new fractions are 335, $48, £94, 428, Answer. 


(7th) Reduce $, 45 4 and 1. to a common denominator. 


8x2x% 7x 3 = 126 new numerator for 3 
Tx5x7x3=10 , » » F 
1x5x2x3= 30 , » nF 
1LTK5X2X7= 7 4 ” » 3 








5%2x% 7 *% 8 = 210 common denominator ; 
hence the new fractions are 328, 425, 2) di’s, Answer. 
(8th.) Reduce 4, 3, 7; and 1, to a common denominagor. 
4% 3% 7 X 8 = 672 new numerator for $ 


2%5x%7 x 8 = 560 ” a s 4 
3x5x*%3x% 8= 360 , os n¥ 
1x5 x38x7T=10 , » nt 








5X3 x%7 X 8 = 840 common denominator ; 


hence the new fractions are $22, £28, $99, 393, Answer. 
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(9th.) Reduce 4, 3, 2, and % to a common denominator. 


1x 9% 4% 5 = 180 new numerator for J 
5x38x4x5=300 , % if 
Lx3x*x9xKX5= 185 ,, - 45 
3X3 x9xK 4324 ,, _ os 








1 
Ey 
5 
, 
1 
= 
3 
e 








3% 9x 4 x 5 = 540 common denominator. 
§ 390 185 se4 


Hence the new fractions are 14%, 299,125, 224, Answer. 
Nors I.—When the Donominators of two given fractions have a Common 
Measure, let them be divided by it; then multiply the terms of each by the 
quotient arising from the other Denominator. 


Ex, $5, and fy = js, and 85, by multiplying the former by 7 and 
the latter by 5.” 
Ti.—When the less Denominator of two fractions exactly divides the 


greater, multiply the terms of that which has the less Denominator by the 
quotient, 


Ex., F and sy, == fy and fy, by multiplying the former by 2. 
TTT.—Whén more than two fractions are proposed, it is sometimes conveni- 


ent first to reduce two of them to a Commou Denominator, then these, snd a 
third, and so on till they be all reduced to their Least Common Denominator. 


Ex, } and § and § = 3 and § and | = $$ and J¥ and 33. 


CASE VII. 
Zo reduce Complex Fractions to Single ones. 


Reduce the two parts both to simple fractions, then multi ply 
the Numerator of each by the Denominator of the other, which 
is in fact only increasing each part by, equal multiplications, which 
makes no difference in the value of the whole. 


2 OY 
= fj and — = ji: also, — = 
4 


So, 
4; 9 


4. 
oo 


bien 


CO | toln 


Lu 


Lend 


CASE VIII. 
Do find the Value of a Fraction in Parts of the Integer. 


Multiply the integer by the Numerator, and divide the product 
by the Denominator by Compound Multiplication and Division, if 
the integer be a compound quantity; or if it be a single integer, 

- multiply the Numerator by the parts in the next inferior denomi- 
nation, and divide the product by the Denominator; then if any 
remains, multiply it by the parts in the next inferior denomination, 
and divide the Denominator as before, and so on as far as necessary ; 
so shall the quotients, placed in order, be the value of the frae- 
tions required, 


EXxaMries, 


(1st.) Find the value of 2 of a £ sterling. 


3 
20 


sico 
7s. 6d., Answer 


« (2nd.) What is the value of 3 of a guinea ? 


2 
21 


o|s3 
“ds. 8d., Answer. 


_ rd.) What is the value of } of a half-crown ? 


s.d. 
2°6 = halfa crown. 
3 


ayo 
1s, LOkd., Answer. 
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(4th.) What is the value of 3 of 4s. 10d.? 
8. d. 
4:10 
2 
5/98. 
Is. 11 44., Answer. 


(5th.) ‘What is the value of 4 of a ound, Troy ? 
$ P' y 
4 


12 
alas 
9 oz. 12 dwts., Anewer- 


(6th.) What is the value of 4%, of a cwt. ? 
5 


4 


16|20 
“Lgr.7 lbs., Answer. 


(7th.) What is the value of } of an acre ? 
7 


4 
8/28 
3 rds. 20 pls., Answer. 


(Sth.) What is the value of 4%; of a day. 
To a 
3 


24 
10|72 
"7 hrs.,12 min., Answer. 
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(9th.) Reduce 3 of a shilling to its proper quantity. 
2 
12 
5|24 
“As. 33d., Answer. 


(10éh.} Reduce 4 of a 18. Avoirdupois to its proper quantity. 
4 
16 
7|64 
0 oz. 22 drs., Answer. 


(11th) Reduce § of an English ell to its proper quantity. 


5 
5 
of25 
2 grs. 84 nls. Answer. 


(12¢h.) Reduce 4 of a mile to its proper quantity. 
4 
8 
5/32 
G fur. 16 pls., Answer. 


(18¢h.) Reduce $ of a hogshead of wine to its proper quantity 
6 
63 
7) 878 
54 gals., Answer. 
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(14é,.) Reduce $ of a barrel of beer to its proper quantity. 
3 
36 
9} 108 
12 gals., Answer. 


(15th.) Reduce 5 of a chaldron of coal to its proper quantity. 
5 
36 
12] 180 
~TYS bshls., Answer. 





(16th.) Reduce 3 of a month to its proper quantity, 
3 
4 
5|12 
Qu. 2d. 19h. 12m., Answer, 


CASE. IX. 
To reduce a Fraction from one Denomination to another, 


Consider how many of the less denomination make one of the 
greater; then multiply the Numerator by that number if the re- 
duction be to a less name, but multiply the Denominator if to a 
greater. 


EXAMPLES. 


(Ist.) Reduce 3, of a & to the fraction of a penny. 


2% 20 *x.12 480 
——_—. = — = ¥, Answer. 
x l1xiil 15 





f 21] 
Qud.) Reduce 2 of a farthing to the fraction of a £. 


2xix ix il 2 4 Bcd 

7x #K 12K 20 4800 ~ FIO ANON 

(8rd.) Reduce % of a ewt. to the fraction of a 1b. 
2% 4x 28 224 


ee ee eee en ee OS 
res 1 TO 3, Answer. 


(4th.) Reduce 2 dwt. to the fraction of a 7b, Troy. 


8x lx it 3 
5 x 20 x 12° 120077 





abe Answer. 


(5th.) Reduce $ of a crown to the fraction of a guinea. 


8x5 15 1 15 . 
Sx 1 = BX T= Teg FH Answer. 


(Gth.) Reduce % of a half-crown to the fraction of a guinea, 


5 x 30 150 1 150 ‘ 
tx 1-6 ig =F = 28, Answer. 


(7th.) Reduce 2s. 6d. to the fraction of a £. 
; 2x%12+ 6 30 


Tx 20 x 12> 240 





s=tof ak, Answer. 


(Sth.) Reduce 17s, 7d. 83 gr. to the fraction of a £. 
17 x%124+7=211 %4483 = 847 x 543 


1x20K%12x%4x5 = 
4238 
= 30 $148 of a £., Answer. 


(9th.) Reduce 2 cks. to the fraction of a maund. 


2x lx 1 2 
3x16 x 407 1920 ~ 





1 
vee Of a md, Answer. 


paee 4 
(10#h.) Reduce 12 as. 8 pies to the fraction of a gold mohur. 


as. pie. 1 
12-8 16 
12 16 
144k 16 
8 256 
152 pie 12 
8072 





hence the fraetion is == 32, of ag. m., Answer. 


0723 


oo 


12x124+8 x 1_ 152 _ 152 _ 
1x 16x 16x 12~ 12 ~ 30727 3#* 





r; 


(ilth.) Reduce 4 of a pie to the fraction ofa rupee. 


4x 1x 1 4 . 
7x 12 % 16 ™ isa > TO rupee, Answer, 


(12¢h,) Reduce 2 seers, 8} cks. to the fraction of a maund. 


seers. cs. 1 
2 8 40 

16 40 
40 16 

4 : 640 
“Yer 4 
2560 


hence the fraction is 3153, Answer. 


2x16+8=> 40x 441 161 


Or, Tx 40 x 16x 4 = 2860; 


(18th.) Reduce } of anell English to the fraction of a French ell. 





$= vn Answer. 


3x 
5 5 ue 
Or, ell E. 3 x T= j= 3 % 6 = 5 of an ell French. 
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(14th.) Reduce 6s. 8}d. to the fraction of a £. 


& ad 1 
6°83 20 
1 20 
80 12 
4 240 
822 4 
960 


22 
hence the fraction is ——- = 161 of a £, Answer. 





960 
, GRWFS =H xstH HF _ yy, 
y lx wxigx4 —"960 ~~ #88? 
(15th.) Reduce 43d, to the fraction of a shilling. 
a & 
4x 12 
4 12 
is 4 
48 
18 ido ts 
hence the fraction is B= 3 of a:shilling, Answer. 
4x 4+2=18 8 
Or, Ixxs 8 ie 
(16th.) Reduce £ 2° 17s. 74d. to the fraction of £ 3° 128. 
Lae a 
2-17-74 20 
20 60 
oT 12 
12 72 
691 12 
5 864 
3456 5 
4320 
a, .. , 8456 
henee the fraction is 3350 = 4, Answer. 
2x 204+ 17 = 57 x1+7T xS+21 3456 
“sx +i2=72x12%5 ~~ 4320 


[ 24 ] 
(17th.} Reduce 8s. 2d. to the fraction of a guinea. 





se a 1 
8:2 21 
12 21 
98 12 
_ . 9 
hence the fraction is be = fx, Answer. 
or, BAI 2=98 9 7 
7 1x 21%120 « ™ 252 ~~ is? 
(18¢h.) Reduce 6 oz. 17 dwts. 21 grs, to the fraction of a UW. Troy. 
Ot = dots. «qr, . 1 
G17 °-21 12 
20 12 
137 20 « 
24 240 
3309 24 
“960 
480 
5760 


., 8309 ' 
hence the fraction is 3760 = HS, Answer. 


(19¢h.) Reduce 3 grs. 3 lds. Loz. 123 drs. to the fraction of a cut. 


ars. Ube. 03. gra. drs. 


2 
s 


3°81: 128 1 
280 4 

87 g 

16 28 
1393 ng 
16 16 
“23300 1792 
9 16 
200705 “28672 
9 


258048 
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hence the fraction is 299395 cwt., Answer. 


1, ee 


== 22300 x 9 + 5 _ 200705 
= 256018" 


(20th.) Reduce 10 cwt. 18 dba. 1,1; 02. to the fraction of a ton, 


wt, it, 0% 20 
10—18—1,, 4 
é eo . 
40 28 
28 2240 
338 16 
80 35640 
Tiss al 
16 “35840 
18209" 107520 
31 1111040 
18210 
54627 
564480 
hence the fraction is inne = 384; ton, Answer, 


(21st.) Reduce 3% grs, to the fraction of an ell English, 


or. 1 
3} 5 
8 8 
25 8 
0 


hence the fraction is 


| in-ear -aereer aed 


40 
BSxS8S+t1=— 25 2 
1x5 x8 40 
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(22nd.) Reduce 2 feet G inches to the fraction of a yard. 


fet in 1 
2—6 38 
12 3 
30 12 
36 


hence the fraction is = = §%, Answer. 


2xIW+ 6 80 5. 
“Txsx Bo 36 & 


(28rd.) Reduce 4 furlongs, 82 poles to the fraction of a mile, 


“sa 


fur. poles. m fur, 
4—32 lor 8 
40 40 
“792 320 
Site AOS tos 
hence the fraction is yo Th Answer. 
4 x 40 82 192 
Or, tava — a a ood, 


71% 8 x 40° 820 ~s 


(24th.) Reduce 3 roods 2 poles to the fraction of an acre. 


wos Be 1 acre or 4 roode. 
3—2 40 
40 ‘160 

122 


hence the fraction is be = $3, Answer, 


3 x 404 2 _ 122 61 
>I x4ax 40 160 = 80 


{ 27] 
( 25¢h,) Reduce 42 gallons of wine to the fraction of a hogshead. 


42x11 42 
ix x “6a = Ga == 3 Answer. 


(26th.) Reduce 28 gallons of beer to the fraction of a barrel. 


x1 _ 8. , 
Tx 36 36 Amur. 


(27th.) Reduce 14 bushels, 2 pecks to the fraction of a chaldron. 


Bw Pp. 1 
14—2 32 
4 32 
58 4 
128 


= 
hence the fraction i is 5g = Answer. 


PPrete ae 29 


Or, — 


(28th.) Reduce 1 w. 3 d. 12 hrs. to the fraction of a month, 


Ww. de he 1 month or 4 weeks 
1-3-12 7 
7 28 
jo 24 
24 “672 
“B52 : 


252 
hence the fraction is w= 4, Answer. 


Lx7+3 = 10 x 24+ 12 252 


oO — 
OTK 4x 7x eas 








Bs 
e 


172 


E2 
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ADDITION OF VULGAR FRACTIONS, 


Ie the fractions have a Common Denominator, add all the Nume- 
rators together, then place the sum over the Common Denominator 
and that will be the sum of the fractions required. 

If the proposed fractions have not a Common Denominator they 
must be reduced to one, also Compound Fractions must be reduced 
to Simple ones, and fractions of different denominations to those of 
the same denomination: then add the Numerators as before. As to 
Mixed Numbers, they may either be reduced to Improper Fractions, 
and so added with the others, or else the fractional parts only add- 
ed, and the integers united afterwards. 


EXaMPLes. 
(1st) Add $ and $ together. 


3B. 6 9 
7 + 7 i= Li, Answer. 


(2nd.) Add } and § together. 
3,5 2 87 
qtp 30 + 36 = 6 


(8rd.) Add } and together. 


2 5 Be ea cue 
or, 2 (= +R ia Yar duswer. 


(4th.) What is the sum of 2 and gand $? 
2x5 x 7== 70 
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(5th.) What is the sum of 3 and 2 and 23? 


5x5 x 6 = 150 
3x9 x 6 = 162 
Llx9x5 = 45 

357 


—- = 138 + 2 = 338, Answer. 


(6th.) What is the sum of 3 and 4 oh 1, and 9,35? 
First, (by Case V3 3% g= 1s 


3 x 15 x 20 = 900 
4x 5 x 20 = 400 
8x15 x 5 = 225 

1525 





vs $9 = 1055; 
5x15 x 51500 


»G)+ Ge) = wt tw 


= 5 = Ips + 9 = 1025, Answer. 


(7th.) What is the sum of 3 of a pound and § of a shilling ? 
2 % 20 





First, (by Reduction, Case IX.,) 4 ofa & = = 495,; 
40 5 120,65 
then, (by the Itule,) > + = tees; 


or, (by Case VILE,) 18s. 10d. 22gr., Answer. 


(8th) What is the sum of } of a shilling and 44, of a penny ? 


3 Xx 12 
First, (by Reduction, Case LY.,) Bert *=¥5 


41088 4 yy 


then, (by the Bule) 2 + Spt = Ay; 
or, (by Cas VIIL,) 7d. 14% gr, Anewer. 
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(9th.) What is the sum of $ ofa £ and 2 of a shilling, and ,% of 


a penny P 
‘ Ly 20 
First, y Reduction, Case IX.) TZCy = P85 





20 52 \ 6 1 
je * Ig = 3a 





7 T4498 
20 x 9 K 144=— 25920 
2x 7x 144= 2016 
5x7x 9= 3815 
28251 


ee BD 
yoos":> 
7x%9 x l44=— 9072 


or, (by Case VIIL) ds. 1d. 142 gr., Answer. 


(10¢2.) Add 4, #, and § together. 
3x7xK é= = 126 





4% 6= 48 
340 
314 
— =] = 16: 
4X7 : es 
‘o.19 
or, first, = ata s+e= =p: 


2 9 24 183 157 
then, > +55 = & + gg =r = YE, Answer. 


(11th.) Add 4, 44, and 2 together. 
Hee 3 
First, 3 +: BB 


1,3 
then, 5 +5 = 38t is 
14 
== ig tt = 414, Answer. 
(12th.) Add 72 and 2 together. 

2 2 wo, 6 = 

gts=is ti is: 
= 1), + 7 = 8yy, Answer. 


(13¢h.) 


(14th.) 


(15th, 


(16¢h.) 


(17th) 
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Add # and 2 of § together. 


“x3 
ees 


aa 


1 
(First, (by Case V. 33 


2 
then, g + = = oy + yg = Aaswer, 


Adil 52, 64, and 4} together. 
2 x 8 x 2 = 32 
7% 3% 2= 42 
1x38 x 8 = 24 
98 
= 220 = 2 +15 = 17955 
3x8x ae 
7 4 1k 
or first, = leprateees 
11 oe 33 «16 49 


then, > += 37 +3 = og = as 
and 5+ 6 + 4+ 23; = 1744, Aaswer. 


Add 2 of a pound to $ of a shilling. 
3 x 20_ 60_1% ,5_9 | 5 ; 
Pe a tem et Em esi 
or, (Ly Case VIII.) 15s, 10d. Answer. 
Add 4 of a penny to 3 of a pound. 
1x x 14 


First, IX SK 12x20 0? 





2 1 320 
then, 5 + Gap 480 = Rtm=iks 


or, 138. 434., Answer. 
Add 4 of a pound Troy to j of an ounce. 





3 xT 9 
First, gO T 
then, 2 + rae tg = Yon; 


or, 9 oz. 3 dicts. 8 grs., Answer. 


£ 32 j 


187k.) Add 4 of a ton to $ of a 7d. 


(19¢#h.) 


(202h.) 


(21st) 


(22nd) 


2x ix tit , 
ee 





1 10752 5 
des5 iso * T3140 
or, (by Case VIII.) 16 ewt., 18 oz., 8} drs., Answer, 


—— 1OG57 . 
= 19155 tons; 


4 
then, z + 


Add 4 of a chaldron to 3 of a bushel. 


OK) Bw 

First, 7-36 li 8! 
Ae SB > Ae 
then, s+ 75a tag = 35 


or, (by Case VITT.,) 24 b.3 p., Answer 


Add 4 of a yard to 2 of an inch. 


2xix i 2 1. 
First, 5 x3 x12 108 Pra 
1 1 9 1 
then, g++ yaa + gy = 


or, (by Case VIIT.,) 6 in. 2 bar., Answer. 


Add 4 of a maund to } of a seer. 


i ITxi ah 
Birsts 40 160 § 
1 1 
then, 5 + G95 ao tags = Hs 


or, (by Case VIIL,) 18 srs. 94 cks., Answer, 


Add 4 of a rupee to } of an anna. | 


ly 1 1 
eet ee 6 563 
then, 2 5+ oe tag = 8 : 


or, (by Case VEIT) 10 as. 10 p., Answer. 
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SUBTRACTION OF VULGAR FRACTIONS. 


Prepare the fractions the same as for Addition, when neces- 
sary; then subtract the one Numerator from the other, and set 


the Remainder over the Common Denominator for the difference 
of the fractions sought. 
“EXaMrres. 
(ist.) What is the difference between 5; and.’ ? 
TO 95 95 =F Answer. 
(2nd.) What is the difference between 25 and fy? 
é 9 4 
sy = Ps = roa Answer. 
(8rd.) What is the difference between 8 and 4% ? 
7 5 84 65 
a a =the ibe = aes, Answer, 
(4th.) ‘What is the difference between 53 and 3 of 4}? 


524 
8 6 F 
B FX 25 85 
3 € 7x6 a 
3 
200 703 


43 25 _ 903 
+ — 903 = jeg = Sets, Answer. 





(5th.) What is the difference between $ of apound and 2 of 3 
of a shilling P 








1 
tx g1, . 
axe 2? 
2 
then, 5 x 20 pe _ 120 15.3 
: "9x1 (8 een ig Teh 


or, (by Case FIIT,) 10s, gry Answer, 
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(Gth.) What is the difference between } of 5} of a pound and 3 of 
a shilling ? 





81 3 3100 63 
di oo 2100 ~~ 21007 
or, £1, 8s. 11d, Jr, Answer, 


(7th.) From § take 3 of 4. 


a= =< A: 
ee eee 
3 1, 


(8th.) From 53 take 5. 
5$ 
3 
Sa eer el 
ae jo 30 30 > "30 == 423, Answer, 
(9th.) From 3% take §. 
3838 190 14a 


—l= = = 
ws 335 aug ves, duswer 


(L0h.) From 4% take 4 of 3. 
1x2_ 2 
7x3 Zi 
9 2 399 40 
then, is si = to 7 fo = HE Answer. 


(1ith.) From 64} take § of 3. 








== 63$ = 633, Answer. 


(12¢h.) 


(18¢h.) 


(14th.) 


(15th.) 


(a6ih.) 


[ 3 J 
From § of a pound take $ of shilling. 


3 3 x 1 1 3 
Ty 2° FC 
3 3 240 12 228 





a7 a0 = 0 BS OS 


or, 148. 3d., Answer. 


From 3 of a shilling take 4 of a penny. 
L KAD 
2% 127%’ 


or, 71d., Answer. 


From 2 of a pound Troy take 4 of an ounce. 

I See a ale, GO eae 

cs hei Ee tet teal ie Re 
or, (by Case VIIT.) 80z., 16ds., 16gr., Answer. 


From 4 of a chaldron take 3 of a bushel. 


BPP ee 


x 11. 
x pe 18” 
2 


or, 28 bshis., 1 p., Answer. 


From ¢ of a yard take 3 of an inch. 








or, 5 ia., 1 b,-corn, Anawer, 


35] 
MULTIPLICATION OF VULGAR FRACTIONS, 


fineal 








Reduce mixed numbers if there be any, to equivalent fractions ; 
then multiply all the numerators together for a numerator, and all 
the denominators together fon a denominator, which will give the 


product required. 
EXAMPLES. 


(Ist.) Required the product of } and 3. 


1 
45 
7 x 3 = 3h, Answer. 
4 
(2nd.) Required the product of 4; and 5. 
i A 
& 8 
xa * a sig, Answer, 
3 6 
(83rd.) Required the product of %, 4, and 74. 
Bo4 x 
Xa So ete, Answer, 
3 5 * 5 ds, Answer 
3 
(4th.) Required - product of }, 2, and 3. 
1 - 
X%sX%o= = . 
; F; I] 1, Answer 


(5th.) Required the product of 3, 2, and 4,4, 
First, (6y Case £1.,) 4,5;. 


(6th.) Required the product of J, and 3 of $. 


then, 4 x 2 ==> = 12) Answer, 
7 6 42 Paes . 


[ st} 


(7th.) Required the product of 6 and 2 of 5. 
: 5 10 
(First, (by Case r)5 of 7 ree 


60 
then, x x = “yp = 20, Answer. 


(8¢h.) Required the product of 2 of 3 and 4 of 34. 


#2 


ae 
First, = x ; 
weg * 5 Ta 


3 
5 ao > 23 1a, 
then, 5 of 3% car x Fe 
Zz x BB = 33, Answer. 


ae 


3 444 
7 33 
23 Te 
2%, eS 
26 LG 358 
ia % iy = ar = 14) 34, Answer, 


bt) 


4, 

3_ 6 6 
f= a ro 
6 


$2, 8 | 25__ 50. 
then, 7X 5% 3g % GS aT! 


7 
or, 23%, Answer. 


A 
4, Answer, 





(18¢h.) Multiply 480,%, by 183, 


672.3, Answer, 


4308, 183, 
10°° mee 
4306 129 
10 7 
4306 129 — 55474 
pe 93534 
then,  *F 793534 


== 798543, Answer. 


(42h.) Brahe $ oe 5S 4. 


3 3 
Z fs £5 z= 53 
then, i z = 46, Answer, 


a 


(15th.) Multiply y, by 2 of 2 of g. 


{ 89 ] 


(6th. Multiply 3 of 3 by 3 of 
1 
% pF _ i 2 ,1_2 
go gE 3% x75 
then, ; x z =, Answer. 


(17th) Multiply 5$ by §. 


5} 
1. 41 5 __ 5 gg ware 
ii 7 * Go aS 434, Answer. 
7 
(18¢h.). Multiply sad, by §. 
3 
ive =a 


then, 5 % x = Whip, Auswer. 


(19th.) Multiply 24 by 3. 


s 
2 16 
- x* 3 = 7 = 16, Answer. 
1 
(20¢h.) Multiply 3 of 9 by 3 
8p 9, 
403-7 
the . x 28 =f = 533, Answer. 
rr on) a” 
(21st.) Multiply 94 by $. 
94 
2 
19 19 
oa 7% wom G = 34, Answer. 


[ 40 J 


DIVISION OF VULGAR FRACTIONS. 


Prevann the fractions as befure in Multiplication; then divide 
the Numerator by the Numerator, and the Denominator by the 
Denominator if they will exactly divide,—but if not, invert the 
terms of the Divisor, and multiply the Dividend by it, as in Multi- 
plication. 


Examr.es. 
(1sé.) It is reqquired to divide 32 by 4. 
25° 
Q@ad.) It is required to divide 7, by $. 
7 7 # 


3 
PY + i =, B %* 3 = 44, Answer, 
4 


si 
wie 


= 4, Answer. 


Cl 


(8rd.) It is required to divide 13 by Z. 


ph ethy OY iy 
O° 6 Oo *FO T= y, dnswer, 


(4th) It is required to divide £ by 48. 
5 15 7 


é° 7 é * B = Zs, Answer, 
3 


(5th.) It is required to divide 42 by 2. 


9 
3 > 2 = 4, Answer. 
a OS 
(6¢h.) It is required to divide F by 3. 
2 3 2 5 
aa ram KZ = Fh daswer 


(7th.) lis required to divide 4% by 3. 
9 8 
I 


Te? Ye, Answer. 


[ 41 ] 
(8¢k.) It is required to divide 2 by 2. 
8.2% 3 1 





a ie X 3 = vo, Answer 
(9th.) It is required to divide 74 by 95 
7h OB. 
3 9 
286 
3 9 
22 86 22 9 
3 + re eas 5g = sg = B Antwoer. 


Ie 
ss 
th 
Il 
wre 
~ 
By 
R 
rr) 
ioe) 
a2 
Es 


(18th.) Divide 793574 by 183. 
793524 183. 
70 7 
. B55a7a 129 
70 “7 
g Sa 109 San, 
or, 4803, Answer, 





(148h,) 


(A5th.) 


(16¢h.) 


(17th. 


(18zh.) 


[ #2 ] 


Divide & by 3 of 3 of g. 


pa ge 
Bake D. 3 12 36 
B7 Tg 8 % Ey to Answer, 
Divide 4 of 16 by 4 of 3. 
2.16 8 5 8 16 
ge parsi pega! 
32. 15 32 28 
ad aly X Gp = YE = 194}, Answer, 
Divide 4 of 2 by.2 of 3. 
1 6% 1 % 3 _1 
= Of =~ ==F55 =~ 
gUgmaigt a2 
a 
1 1 2 
Ep g X p= be Answer, 
Divide 934; by } of 7. 
oy 
12 i Syere Peer: 
i10 i ee 
12 
110 7__ 10 2__ 90 
wt ge %7 a es 
or, == 243, Answer. 
Divide 3%, by 44. 
mA 7 


wl oth 
ind 
a 


{ 48 ] 


THE RULE OF THREE IN VULGAR FRACTIONS, 


MAkE the necessary preparations as before directed, then multi- 
ply continually together the second "and third Terms, and the first 
with its parts inverted, as in Division, for the answer. 


EXxaMpors. 
(ist.) What will 33 oz. of silver cost at 6s. 4d, an ounce ? 
a 
33 (by Case IT.) = 


second, 63. 4d, == Sxrd ceo, 


Boxi2 20 @ 
tT 19 87 
As > 3: —;3 
T° ws 


i] 
1 by ae vA 
hence, i x a x 3 i@ Lys 


#0 
or, £1 ts. 44d., Answer. 


(2nd.) If sof aship be worth 2781. 2s. 6d., what ‘are 2, of 
her worth P 


-\ — 97g 2&1 = 
273-2-6 (by Case IX. ) = 278 a 273 20, 


== 2781 and (by Case IL.) =%; 
3 2185 5 
1° 8B 

2185 5 = 1008 sores 


hence, 3 x 5 * 33 = as + 














or, £227 12s. ld, Answer. 


[ 44 ] 


(3rd.) What is the purchase of £1,280 bank stock, at 108% per 
cent, ? 


1085 (by Case 1.) = sad 


100 = 869 —~—=s«1280 
As boy te: 
1 8 1 
1 869 _ 1236 106887 
hence, — X —- = 5,” = 1886 
108 ua. Oy 80 zs 


== £1,336 le. 9d. Answer. 








(4¢h.) What is the interest of 2782. 15s. for a year, at 8} per 
cent, ? 


219 
1B TONS _ ar 


henee, 180 7 rr 320 9 = 833 
ao 





= £8 17s. 11id., Answer. 


(5th.) «If ofa ship be worth 731. 1s. 8d., what part of her is 
worth 2502, 10s. ? 


ya LKI2+38 ne B _ 4, __ 1169 
73 ia Gap = 73 ys = FZ (by Ouse IL) ; 


1 an 5 
js hee + 250 = 2503 = 2) (ly Cuso IL); 











fg 1169 1, 501 
i 98 2’ 
Z 
w% 01, 50l_ a 
hence, Wap x z x i Ties $, Answer. 


{ 45 j 


(Gth.) What length mast be cut olf a board that is 7% inches 
broad, to contain a square foot, or as much as another piece 
of 12 inches long and 12 broad ? 


31 
R= yp (by Case IL) ; 


in in in 
As ba : a4 oie: ah (inversd) ; 
1 1 4 


2 576 ‘ 
2 x% = = == 183 in, Answer. 
(ith.) What quantity of shalloon that is 3 of a yard wide will 
line 9} yards of cloth that is 2} yards wide ? 


12 
hence, 7 x 


19 5 
Oiyds. =z, (by Case IL.) ; 2} yds. = 3, 


Ass : * et > (inverse) ; 
5, 19 z 9% 
hence, x * ¥ * = 3 314, Answer. 


(8th.) Sf the penny loaf weigh 6,2; oz., when the price of wheat is 
5s. the bushel, what ought it to weigh when the wheat is 
8s. Gd. the bushel ? 

69 17 
885 = Ty (by Case IL.) ; 88. 6d. = 8,8, or 8} = Fs 
5 69 LT 5 
As Pp, (inverse) ; 


hence, By oY x # 


69 
i* 3 * 7 =7= 44, 02., Answer. 


% 
(9th.) How much in length of a piece of land that is 1144 poles 
broad will make an aere of land, or as much as 40 poles in 


length and 4 in breadth ? 
i= = (by Case IL) ; 
440, M3 
de tL 12° 
40 12, = 13, $4;, Answer. 


hence ox x 
eBce, — — = = 
eee oy le ~=«OMS 


As 


[ 16 ] 


(1O¢h.) If a courier perform a certain Journey in 352 days, 
travelling 132 hours a day, how Jong would he be performing 
the same travelling only 11,5, hours a day ? 


e 7 109 119 
(By Case IT;) 35h = yi Bes yop and 118, = Tb; 


109 71 119 
4As—;:: —; 
8 2 10 
5 
109 | 71 pie) 38605 


hence, 3 x ¥ x Tig = tea = 40$34, 








(11th.) A regiment of soldiers, consisting of 976 men, are to be 
new clothed, each coat to contain 2} yards of cloth that is 
1} yard wide, and lined with shalloon } yard wide; how 
many yards of shalloon will line them ? 


bor or 


o1 
Here 2} == 


ASS 
and ze x 5 de: of cloth for 976 men. 


z 1 
13 2240 vf 
Ae aes 
yds. 


5 2440 32720 
hence, 4 XK _ a7 = 45314; 


1 7 


or, 453 yds., lr, 26 nls., Anewer, 


(12¢h.) If § of a yard cost 3 of £1, what will ta ofa yard cost? 


yds. £. yds. 
52 i 
As-.-:: a: 
"6B Ta! 


6 % li 
hence, x 3 5 


z £, or 14s. 8d., Answer. 
2. 


{ 47 ] 


(18th.) If 3 of a yard of lawn cost 7s. 3d., what will 10} 
yards cost ? 


% 7x 12+ 3 _ 8 29 


Bie ee 





10 t yds, = 5 (by Case IL); 


Bese gear 
4 80 3 
» £. 29 te 899 
hence, — % %*> ip = =m 4179 
ao 


= £4 196. 10}3d., Answer. 
(14th.) If 5 1b. cost 4s., how many pounds will 
3 at 8 
Ag min ite3 
BB °'9 
28 
hence, x K a=; y= 1,!, 1b., Anawer. 


8 of 1s. buy ? 


(15th.) If $ ell of holland cost 4 of £1, what will 123 ells ‘cost 
at the same rate ? 


38 
124 =F, (by Case IT); ° 
43 : 1.788 


3°° 8 
5 af 38 190 
hence, = * 3 x ZT ahs: 


or, £7 Os. 8d. B§gr., Answer. 
(16¢h.) If 123 yards of cloth cost 15s. 9¢., what will 48; cost 
at the same rate ? 


ba 193 
(By Case IZ.) 124 ="; 483 = 


ra 
qx 22+ 9 189 3 6. 
Tx 20% 127 40 & 
Ae bk eee 
2 80 4s 
% 63 198 _- 12159 
hence, 52 X 59 = ge 7 00 , = BE; £5 


or, £3 Os. Od. 24, gr., Answer. 


[ 43 ] 


(ith) If 9; of a ewt. cost 284s. what will 74 cid. cost at the 
same rate ? 
15 
ais > (by Case IT) ; 


Age = epee 33 ae 
10° 2 2 
16 284 2 
hence, o x = x 25 TIO a 23363. 


3 


== £118 6s. 8d., Answer. 
Or, by a Second Method :— 


9 71 «16 
40g tigi 
5 
WD 71 AB __ 355 
x Sy Say = HS 
9 7% 3 3 55 
3 


(18th.) If 8 yards of broad-cloth cost £24, what will 102 yards 


cost P 1 
aes (by Case IL); 103 = com (by Case IT); 
8 14 72 
As ee ee 
a4 


48 

henee, § x 3 * Gaya 
== £9.12s., Answer. 

(19th.) If 4 of a yard cost 2 of £1, what will 3 of an ell English 


come to at the same rate ? 


I 
ox$_)} 
3. = >, S53 
Re. E. 5x 2 
Ai ,?, 3 
4 3 4 
2 
hence, «gx Eri == £2, Answer 


[ 49 J 


(20th.) If 174. of cochinoal cost £1-5s., what will 3675 2. 
come to? 


£1-58. = 1% 204 5 _ oF; 


5 sy 
ms po op eee 
1 4 10 
hence, = xix ae = 455 . 


c= £45. 178. 6d., Answer. 


(2ist.) If 1 yard of broad-cloth cost 155s., what will 4 pieces cost, 
each containing 27} ee 


(By Case IL) 15§s. = - 3 273 > x4 e; 
As 125 ar 768, ; 
8 7 
5. ie 
henee, ¢ * + x == 17143 


paren 14s, 3d., Lg qr., Answer. 


(22nd). Bought 35 pieces of silk, each containing 243 ells, at 
6s. 2d. per ell, I desire to know what the whole quantity 


"will cost. 


7 195 
Bb = @ (ly Cuse TL); 4 x > =e: 


¥ 195) 3 
243 = aha 6s. 30. = 6 ry 


3 1 
=6g= 6g = we, (by Case IZ.) ; 


1.97 (1865, 

1° 16° 16’ 

97 1365 182405 = 

ie xr =— ye == 517s. 2d. Liggrs 
or, £25. 17s, 2d. Li ggr., Answer. 


1 
hence, i x 


[ 80] 


(23rd.) If 253s. will pay for the carriage of 1 ewt. 1451 miles, 
how far may 64 cwé. be carried for the same money ? 


1453 = ©}, (y Case IL); | 


do}, 81, 13, 
1° 4 2 
hence, - x 581 % FSU 
‘1 ee CIB 6 
. 7 == 22,9, m., Answer. 


(24th.) If8} yards of cloth that is 1} yd. wide be sufficient to 
make a cloak, how much must I have of thatsort which is 
4 yd. wide to make another of the same size P. 


1 
(By Case ID.) 84 = 2 314 - 


ll 


6 13 4 
sal a ie 


s 
hence, ix? Me oe xf= S == 41 yds., Answer. 


wir 


(25th.) If a penny Joaf weighs 7 oz. when a bushel of wheat 
costs 5a. 6d, what is a bushel worth when a penny white 
loaf weighs but 24 oz. ? . 


6 1 11 
ee en a ea 
5s. 6d. = Syy or 55 = =P 


5 
2y = 5 (by Case IT.) ; 


2s 


7.5) 

ca Wa en 

Gol e_ 77. " 
hence, I * z xK Boome 


= 1s. 4¢d., Answer. 


THE DOUBLE RULE OF THREE IN VULGAR FRACTIONS. 


EXAMPLES. 


(ist.) Ir a carrier receives £2), for the carriage of 3 ewt. 150 
miles, how much aught he to receive for the carriage of 
7 owt, 84 grs. 50 miles ? 


21 
2s = Ip? (by Case IL) ; 





7 ewt., 84 grs. = The = 7% =F; 
oe 3 it ems first, = % j= divisor 5 
cut, 3 : 2:18 owt. then, #8 % % ao Te diond. 5 


or, £1. 16s. 9d., Answer. 


(2nd.) If £100 in 12 months gain £6 interest, what principal 
will gain £33 in 9 months ? 


33 = z (by. Case IT.) ; 


é 16 es 12 9 
ap 0: Es 27 direct ; <2; 23:2, inversely ; 
10 8 1 1 
6 9 54. 27 12 100 32400. 
ae T*q=7 divsr. ; then BeLSY aD ~~ divnd.; 


[52] 


rd.) If 9 students spend £103 in 18 days, how much will 20 
students spend in 30 days? 


97 
103 = > (y Case IT) ; 


£ 
9 97 20 18 30 
students torr students ; days 7 233 = days ; 
9 18 _ 12 20 80_ 97- 
first, — x a = divisor ; then, aa x . xy 
8200" 162 58200 1 
sxx 28200 162 __ 58200 1 com ; 
9 T 9 * ig > Fee = £3934; 


or, £39. 18s. 4,°°.d., Answer. 


(4th.) A man and his wife having labored one day exrned 49., 
how much must they have for 10} days when their two sons 


helped them ? 


37 
45 =F (ly Case IT) 104 2, 


1 87 21 
day oi pete 3 


: 22: if. Sather, mother, and sons ; 


2 
Peek: eee eee 21 #4. 87 1554 | 
first : x yy Hers then, S x 7 x FTE tivnd. ; 


[ 53 J 
Sth.) If £50in5 months gain £237;, what time will £13} 
3 14a? 








require to gain £1,4? + 
325 40 __ 3 
(By Case IT) 23, =; p= 8; 1 =H; 
as 3. is 825 | 40 __ 9500 
oa0 oO o> D4 a 
ig 7 ay direct ; first, ae x zs = He divisor ; 
72 
50 40 13 6 _ 5 162 
TT 2:: = inversely ; then, Ti x # x i =e divnd., 
8 





1625 , 6500 _ 1625 | 216 __ asi000 


and, > aig =e * Goo ~ Ba000 


= 9 mths., Answer, 


(Gth.) If the carriage of 60 cwt. 20 miles cost £144, what weight 
can.I have carried 30 miles for 5,£ ? 


14y = B (by Case IT,); Bye =F (by Ouse IL); 


£ oe “i 
a yg at 22 9 88 ainen; 
é 30 
=~ 
m. 2: PEA > ty invly. ; then, x 5 x x x2= divnd, 


and, 22200 . 435, 82200 | 1 __ 5200 
oa eT gag ™ aaa 


= 15 cwi., Answer. 


DECIMAL FRACTIONS. 


A Dectmat Fraction is that which has for its Denominator 
an unit (1), with as many ciphers annexed as the Numerator has 
places ; and it is usually expressed by setting down the Numerator 
only, with a point before it, on the left hand, thus :— 


ry is “45 25 19-24; yot55 is 074; and reser is ‘00124, 


where ciphers are prefixed to make up as many placesas ciphers in 
the Deuominator, when there is a deficiency of figures, 


A Mixed Number is made up of a Whole Number with some 
Decimal Fraction, the one being separated from the other by’a point, 
thus :— 

3:25 is the samo as 8,25, or 335. 
» 

Ciphers on the right hand of decimals make no alteration in their 
value ; for “4, or ‘40, or *400 are decimals having all the same value, 
each being = 44, or $; but when they are placed on the left hand 
they decrease the value in a ten-fold proportion, thus :— 


“4 is 44, on 4-tenths ; but ‘04 is onl: éa or 4-hundredths ; 
To ¥ 193 
and “004 is only 455, or 4-thousandths. 


[ 5] 


The first place of decimals, counted from the left hand towards 
the right, is called the place of primes ar 10ths ; the second is the 
place of seconds, or 100ths ; and the third is the place of thirds, or 
1000¢hs ; andso on. For in Decimals, as weil as in Whole Num- 
bers, the values of the places inerease towards the left hand, and 
decrease towards the right, both in the same ten-fold proportion, 
as in the following scale or table of Notation:—- 








3 

5 ri 

a ee 

3 223 « 

i222 2 

8 3 + 2 3 g B 

= £§ $2 Fz 2 

fee ge } 

3 3 3 3 3 8 3 3 8 3 8 3 3 
¢ 3 oz Som sg 
ef 7s F E 
Pee Ee & F 
BEE ¢ be 
* oF & F 

* Bo,p se 2 

8 = EF 3 
Pee & 
s  & 
z 
e 








ADDITION OF DECIMALS. 


Ser the numbers under each other according to the value of 
their places, like as in Whole Numbers, in which state the decimal 
separating points will stand all exactly under each other; then, 
beginning at the right hand, add up all the columns of numbers, 
as in integers; and point off as many places for Detimals as are in 
the greatest number of decimal places in any of the lines that are 
added, or place the point directly below all other points, 


[ 56} 





8513:09653 the sum. 





EXAMPLes. 
{I1st.) What is the sum of 276, 39-213, 720149, 417, and 5032 ? 
276 
39°213 

720149 

417 
5032- 

T7T779-113 the sum. 

(2nd.) Whatis the sum of 7530, ‘ (8rd.) What is the sum of 312-09, 
16201, 30142, 957-13, ; 35711, 71956, 71498, 
672119, and -03014? i 9339-215, 179, and 0027 P 
7580" | 312-09 

16201 } 35711 
30142 i 79156 
957-18 ; 71-498 
672119 {9739-215 
03014 lix* 
soos 0027 
i 


17500°9768 the sum. 





SUBTRACTION OF DECIMALS, 


Prace the numbers under each other, according to the value of 
their places, as in the last Rule; then, beginning at the right hand, 
subtract as in Whole Numbers, and point off the decimals as in 
Addition. 





EXxaMPLes. 
(1st.) Find the difference between 19185 and 2°78. 
273 
19185 
O8115 Answer. 
(Qnd.) To subtract 490142; (8rd.) Find the ‘difference be- 
from 21481, ; tween 2714 and ‘916. 
214-81 2714. 
490142 O16 





j 
i 
H 
; 
H 


209-90858 Answer. 2713-084 Answer. 


[57] . 
MULTIPLICATION OF DECIMALS. 


Prace the factors, and multiply them together the same as if 
they were Whole Numbers; then point off in the product just as 
many places of decimals as there are decimals in both factors; but 
if there be not so many figures in the product, then supply the 
defect by prefixing ciphers. 























EXAMPLES. 
(1st.) Multiply 49-46 by “34. | 8rd.) Multiply 63478 by "S204, 
49°46 } "63478 
Bh ; “8204 
} 
3 
19784 : 253912 
14838 : 126956 
— : 507824 
16S164 Answer. | bs 
i ‘520778512 Answer. 
Qnd,) Multiply 79°347by 23°15. | (4¢h.) Multiply 883746 by 
y 
ply i ply 
79-347 1 00464. 
23:15 : 
‘ : : ‘B85746 
396735 : “OUGE 
79847 } Fee 
OB804L i 154298-4 
158694 ° 2314476 
= : _ 1542984 
183688305 Answer, “00173986144 Answer, 


CONTRACTION I. 


To multiply Decimals by 1 with any number of ciphers, as by 10, 
or 100, or 1000, dre. 

This is done by only removing the decimal point so many places 
further to the right hand as there are ciphers in the Multiplier, 
and subjoining ciphers if need be. 

: EXaMPLes. 

(1sé.) The product of 2714 and 100 is 271-4 Answer. 

(2ud.) The product of 916 and 1000 is 916° Answer. 

(8rd.) The product of 21:31 aud 10000 is 218100" dasirer, 


CONTRACTION II. 


Zo contract the operation so as to retain only as muny Decimals in 
the product as may be thought necessary when the product would 
naturally contain several more places. ou: 


Set the unit’s place of the Multiplier under the figure of the 
Multiplicand whose place is the same as is to be retained for the 
last in the product; and dispose of the rest of the figures in the 
inverted or contrary order to what they are usually placed in: then, 
in multiplying, reject all the figures that are more to the right hand 
than each multiplying figure, and set down the products, so that 
their right hand figures may fall in a column straight below each 

_ other, but observing to increase the first figure of every line with 
what would arise from the figures omitted, in this manner, namely, — 
1 from 5 to 14, 2 from 15 to 24, 3 from 25 to 34, &c., and the sum 
of all the lines will be the product as required, commonly to the 
nearest unit in the last figure, 


. 


Examp es, 


(1st.) Multiply 480°14936 by ; 2nd.) Multiply 2490-3048 by 





2°724.16, retaining only four ? °573236, retaining only five 
decimals in the product. decimals in the product. 
480°14936 2590°3048 
614272 ; 682375 
9602987 124515240 
3361045 i 17432184 
96030 3 747091 
19206 : 49806 
480 19922 
288 4494. 








1308-0036 Answer. 1427 65687 Answer. 


£59 J 


(8rd) Multiply 325-701428 { (5¢k.) Multiply 238645 by 
82175, retaining only four 
decimals in the product, 


by °7218393, retaining only } 
three decimals in the pro- { 
duct. 3 


325°701428 i 
3938127- i 


227991 
6514 
326 
261 

10 

2 


235:104 Answer. 





(4tk.) Multiply 8:141592 by 
52:7438, retaining only four 
decimals in the product. 


3°141592 
834725 


1570796 
62832 
21991 

1257 
94 
25 





1656995 Answer. § 


(7th) Multiply 395-3756 by 75642, retaining only four decimals 


in the product. 


395-3756 
24657 


2767629 
197688 
23722 
1581 

79 





238645 
57128 





190916 
4773 
239 
167 

12 


19°6107 Answer. 


(6th.) Multiply 876:18758 by 


16-7324, retaining 
four places of decimals, 
. 


875:13758 
423761 





87514 
22508 
2626 
113 

7 

1 


—_—_—— 


6276-9 Answer. 


299-0699" Answer. * 
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DIVISION OF DECIMALS. 


Drvrpe as in Whole numbers; and point off in the quotient as © 
many places for decimals as the decimal places in the Dividend 
exceed those in the Divisor. 


Another way to know the place for the decimal point is this :— 
The first figure of the quotient must be made to occupy the same 
place of integers or decimals, as doth that figure of the Dividend 
which stands over the unit’s figure of the first product. 


When places of the quotient are not so many as the Rule requires, 
the defect is to be supplied by prefixing ciphers. 


When there happens to be a Remainder after the ‘division, or 
when the decimal places in the Divisor are more than those in 
the Dividend, then ciphers may be annexed to the Dividend, 
and the quotient carried on as far as required. 



































= Examptts. 
(Ist.) Divide 128°70536 by} (2nd.) Divide 12 by 7854. 
en | °7854)12-0000]15:278838 -+ Ang. 
54-25] 123:70536]2-28028 +n. : 7854 
10850 : aaa 
— i 41460 
15205 j 39270 
10850 : 
i 21900 
43558 ; 15708 
43400 ; 
i 61920 
15360 ; 54978 
10850 i 
: 69420 
45100 ; 62832 
43400 i 
: 65880 
1700 i 62832 
; 30480 
i 23562 
i 69180 
. | 62832 


6348 


L 6b 


(3rd.) Divide -8297592° by 
“153. 


*158|-8297592|5'42326 + Aus. 
765 





647 
612 





355 
306 
499 
459 
402 
B06 
960 
918 


42 


" (4th.) Divide 48 by 144. 
12]48 


wit 
0°333 + Ans. 


144 


(5th.) Divide 217-75 by 65. 
65|217-75|3-35 Ans. 
195 
227 
195 


325 
325 


} (6th.) Divide 125 by ‘1045. 
-1045{125:0000|1196°1722+ Ana. 
1045 





2050 

1045 

10050 
9405 


3 
‘ 
i 
3 
; 
; 





6450 

6270 
1800 
1045 





7550 
7315 
2350 
2090 
2600 
2090 


510 


Annan nnn 


i (7th) Divide 709 by 2574. 
; 2°574709-000|275°4467 + Ans. 
5148_ 
79420 
18018 
14020 
12870 


11500 
10296 
12040 
10296 
17440 
15444 








19960 
18018 


[2 J 


(8th) Divide 5-714 by 8275. {(0th.) Divide -0851648 by 
























































$275/5-7140|-0006905185 + 3 423. 
49650 [Ans. } 423]'0851648] 00020133522 + 
3 846 [Ans. 
74900 } 2 
TANTS ' Bek 
H 423 
42500 ' ees 
41375 ; 1418 
: 1269 
11250 ; sw 
8275 : 1490 
H 1269 
29750 i ae 
24825 $ 2210 
: 2115 
49250 i 
41375 ; 950 
3 846 
7875 i — 
; 1040 
(9th.) Divide 728254 by: 846 
64252, ; — 
6-4252]7382-5400|1148-9976 + © 194 
64252 [4ans. : 
95734 (ilth.) Divide 267:15975 by 
64252, "13-25. 
314820 : 13°25] 267:15975|20°163 + das. 
257008 i 2650 
= j 2 
578120 j 2159 
514016 j 1325 
641040 ¢ 8347 
578268 : 7950 
627720 : 3975 
578268 : 3975 
oy 5 — 
494520 ; 
449764 i 
447560 : 
385512 } 
i 


62048 
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(12¢h.) Divide 72-1564 by-1347. 
"1347 (72-156400|535°6822 + 


13th.) Divide 715 by -3075, 
0757 15-0000]2325°203 + dus. 





6735 [dns. 6150 
4806 10000 
4041 9225 

7654 7750 
6150 
1600 
% 15375 
6250 
6150 
10000 








CONTRACTION I. 


When the Divisor is an integer, with any number of ciphers 
annexed, cut off those ciphers, and remove the decimal point in the 
Dividend as many places further to the left as there are ciphers cut 
off, prefixing ciphers if need be ; then proceed as before, 

EXAaMPpLes, 
(1st.) Divide 41020 by 82000. { (ad) Divide 6L by 79000. 
82,000]41-020]1-281875 Ans, : 79,000|0610|-07721518 Ans, 
82 ; 553 


90 
64 
256 
60 
32 
“380 
256 - 
340 
223 
“Téo 
160 





570 
553 
170 
158 
120 
79 
40 
395 
150 
79 
710 
632 
73 
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(8rd.) Divide 953 by 21600. 
216,00[953[-0441412 + Answer. 
864 
890 
864 





260 
216 





440 . 
432 


8 


CONTRACTION IL. 


Hence if the Divisor be 1, with ciphers as 10, 100, or 1000, &e., 
then the quotient will be found by merely moving the decimal 
point in thé Dividend so many places further to the left as the 
Divisor has ciphers, prefixing ciphers if there be need. 


Examres. 
(sé.) 5:16 + 100 = -0516, Ausicer. 
(2nd.) 419 + 10 = 419, Answer. 
(8rd.) ‘21 + 1000 = 00021, Answer, 


CONTRACTION ITIL. 


When there are many figures in the Divisor, or when only a 
certain namber of decimals are necessary to be retained in the quo- 
tient, than take only as many figures of the Divisor as will be 
equal to the number of figures, both integers and décimals, to be in 
the quotient, and find how many times they may bo contained in the 
first figures of the Dividend as usual. 


Let each Remainder be a new Dividend, and for every such Divi- 
dend leave out one figure more on the right hand side of the Divisor, 
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remembering to carry for the increase of the figures cut off, as 
in the second Contraction in Multiplication. 


Nore.—When there are not so many figuros in the Divisor as are required 
to be in the Quotient, begin the operation with all the figures, and continue 
it as usual, till the numbor of figures in the Divisor be equal to those remaining 
to be found in the Quotient, after which begin the contraction. 


EXAaMPLes. 


([st.) _ Divide 4109-2351 by 230:409, so that the quotient may 
contain only four decimals. * 


280°409}4109°2351[17'8345 Answer. 


280409 : 
150514 | (8rd.) Divide 919°08 by 
161256 2137'2, that the quotient 
79228 { may contain only three deci- 
18433 4 mals, 
TEE | 2187-21913-08[-427 Answer, 
691 855 
a . 
104 58 
99 | 3 
12 15 


12 


Gh.) Divide 8-7586150 by 
,5°2714167, thatthe quotient 
may contain only three deci- 
mals. 
§-2714167|8-7586150] 1-661 dns. 
5: 


(2nd.) Divide 87:10438 by 
5713°96, that the quotient 
may contain only five deci- 
mals, 





5718-96137:10438|-00649 Ans. o37t 
3428 3487 

=) 3163 

229 : 304 

58 : B16 


51 


i 8 
2 : 2 
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(Sth. Divide 25-1867 by } (6#2.) Divide 5147542 by 
217°35, so that the quo- } *123415, so that the quotient 


tient may contain only ¢ may contain only three deci- 
three decimals. mals. 


217°35|25186-7[-115 Ans. 128415 |51-47542|41-709 Ans. 


217 49366 
34 “Te 
22 a 
12 : 875 
i 864 

i “Ti 
: il 


(7th.) Divide 51717591 by 8-7586, so that the quotient may 
contain only threg decimals, 


8°7586|51717591-0000|5904778-275 Answer, 
437980 (8t4.) Divide 70:2300 by 7:9863, 








792459 so that the quotient may 
788274 contain only three decimals, 
418510 7-9868|70:2300|8'7988 Ans. 

850344 638904 
681660 68396 
613102 55904 
685580 ; 7492 
we 613102 $ 7188 
687 72475 i 304 
613 _ 70069 i 239 
44 2409 i “65 
44 1752 i 62 
657 j 3 


(9th.) Divide 27-104 by 8-712, so that the quotient may con- 
tain only three decimals, 


3-712|27-10417-801 Answer. 
25984 
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REDUCTION OF DECIMALS. 


CASE I. 
To reduce a Vulgar Fraction to its equivalent Decimal. 
Drvipe the Numerator by the Denominator, as in Division of 

Decimals, annexing ciphers to the Numerator as far as necessary, 
80 shall the quotient be-the Decimal required. 

EXAMPLES, 

(1st.) Reduce 4 to decimals. 
215-0 
26 + 13/9-5000000 
*1923076 + Answer, 


(2nd.) ‘Reduce iand } and i (6th.) Reduce thy to'a decimal. 
to decimals, ; 





4j100 2{1-04]3-00 i (18 j8000 [6-000 
Tn Si: | a a U2 [87500 
3rd.) Reduce § toa decimal. } . “OB1R5 Answer, 
8|5-000 { 
“625 Answer. 1(7th) Reduce 44 of 44 to a 
(4th.) Reduce 3% to a decimal. | decimal. 
5|3-0 : 
asf 5| 60" FM i 
pa ia ; {= 9 
“12 Answer. j ii 
(5th.) Reduce 3°29, toadecimal. 
8842|550-0}-143154 + Ane. 7|55-0000000 
3842 i 91 (18) 785714 “FB5T14AIS + 
16580 - 3 -6048056-+ Ans. 
15368 i 
72120 : (8th.). Reduce 3'to 4 decimal. 
11526 ; 8/3-00 000 
3940 ; “375 Answer. 
3842 7 
sO 3 
ee | (Oth) Redueo ¥, to a decimal. 
“17700 E tqg hee 
15368 } ( 3)L5 
“2332 : ‘5 Answer. 
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CASE IT. 
To find the Falue of a Decimal in terms of the inferior Deno- 
minations. 
Multiply the Decimal by the number of parts in the next lower 
denomination, and cut off as many places as the given Decimal; 


multiply that Remainder by the parts in the next lower denomi- 
nation again, cutting off for another Remainder as before. 


Proceed in the same manner through all the parts of the Integer ; 
then the several denominations separated on the left hand will make 
up the answer, 


Nore.—This operation is the same as Reduction deseending, 


EXAMPLES. 
(ist.) What is the value of 625} (4th.) What is the value of 
shilling ? “4694 1b., Troy ? 
"625 4694 
nes 12 
a. 7500 5 G38 o7. 
4 20 
2-000 12-6560 dute. 
G4d., Answer. 24 
26240 
(2nd) What is the value of 13120 
8-635 £ ? is7440 
8-635 15°7440 gre. 
20 502. 12 dwts. 15,744 gra., Answer. 
172700 i 
12 
32400 


Vis. 8 24d., Answer. {5th.) What is the value of 


(3rd.) What is the value of “625 ewt. ? 
+0125 1b., Troy ? . 
0125 625 
12 4 
‘1500, 7 2°500 grs. 
é 20 28 
duts., 30000 14-000 lbs. 


3 dwts., Answer. { 2 grs. 14 lbs., Answer: 
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(6th.) What is the value of; (8¢k.) What is the value of 
009943 miles ? *3375 acre ? 


“009943 3375 
1760 yds. 4 
0596580 13500 
69601 40 
9013 “Tro000 
ls. 17-499680. 
ue 3 1 vd. 14 pls., Answer. 
1499040 
12 
5988480 


17 yds. 1 ft. 598848 in., Answer. 


(9th.) What is the value of 


(7th.) What is the value of “9088 hhds. of wine ? 


6875 yds. 2 


“G875 2083 

_ 4 63 
2-7500 ‘@249 
anus x 12198 
3.0000 131229 


A Rn RN YA AA AA UANAAAANA A 


2 grs. 8 nls., Answer. 13°'1229 gals., Answer, 





CASE IIT. 


Lo reduce Integers or Decimals to equivalent Decimals of higher 
Denominations. 


Divide by the number of parts in the next higher denomination, 
continuing the operation to as many higher denominations as may 
be necessary, the same as in Reduction ascending of Whole Num- 
bers. 


EXaMPLes, 
(1st.) Reduce 9d. to the decimal { (2nd.) Reduce 7 drams to the 
of a pound, decimal of a pound Avoirdu- 
; pois. : 
12)9° d. 16|7: dre. we 
2010-75 «. ; 16|0-4875 


0:0375 £ 3 0:02784375 2b. 
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(8rd) Reduce -26d. to the { (7th.) Reduce 1-2 pints of wine 


decimal of a £, ; to the decimal of a hhd. 
121-26 a. | ; 
20]-0216666 ; 3 oe 
“0010883 4 £. 7 | 001686 + 





0-00238 + hhd. 


(4th.) Reduce 2:15 2. to the | (Séh.) Reduce 14 minutes to the 


decimal of a ews. : decimal of a day. 
7 | 215 
60] 14 


9 Ene 
m2 esos + OBaIaE 
4 | 0076785 + gr. 248 \OorvmT + 
0019196 + cwé, poor 


(5th.) Reduce 24 yds. to the 


decimal of a mile. (9¢h.) Reduce -21 pints to the 


decimal of a peck. 


110 | 24 yds. 
17605 16 | -218181 + » 16 | -21 pte. 
013636 + ms. 013125 pk, 
(10éh.) Reduce 28” 12”’to the 


decimal of a minute. 


(Gth.) Reduce ‘056 pole to the 


decimal ‘of an acre. } 28” 12"" 
ee 60 | 12” 
40°] :056 pi. F 60] 1692” + Go | 28-3 
4 | 0014 rd. 5 60 | 28:2 “47 min, 
0035 ae. ; “47 min. 





Nore.—When there are several numbers to be reduced all to the Decimal 
of the highest, set the given numbers directly under each other for Dividends, 
proceeding orderly from the lowest denomination to the highest. 


Opposite to each Dividend, on the left hand, set such a number for a Divisor 
as will bring it to the higher name,—drawing a perpendicular line betwoen all 
the Divisors and Dividends. 
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Begin at the uppermost, and perform all the divisions, only observing to 
set the Quotient of each division as Decimal parts on the right hand of tho 
Dividend next below it,—so shall the last Quotient be the Decimal required, 


EXxaMPLes. 


Ae Reduce £19. 17s. 344. } (4th.) Reduce 5 oz. 12 dwta. 
o£. 16 grs. toa lb, 





3 
4}. i 24/16 
320d. 20 | 12-68668 ge. 
og ee ge 
20 STE a 46944 Ub., Se. 
TOSG354106 Je. | 


' (5th.) Reduce 19s. 54d, to the 
(2ud.) Reduce 15s. 6d. to the ; decimal of a £. 
* decimal of a £. 5 





: 4) 2 
12,6 i 12] 55 
155 : 20 | 19°458333 fe. 
175 £. i ‘972916 £. 
: (6th.) Reduce 12 grains to the 
(8rd.) Reduce 74d. to the de- decimal of a ld. Troy. 
cimal of a shilling. 
24112 
4|2 20 3 
2/75 j 12| 028 
625s. 3 002083 fc. 


72) 
4 


, 
L 


CIRCULATING DECIMALS, 


Tr has already been observed, that when an infinite Decimal 
repeats always one figure, it is a Repetend; and when more than 
one, a Compound Repetend, or a Circulate; also that a point is set 
over a single Repetend, and a point over the first and last figures 
of a Circulate. 

It may further be observed, that when other decimal figurea 
- precede a Repetend in any numbers, it is called a Mixed Number 
or quantity, as °23 or 104123,—otherwise it is a pure Repetend, 


as ‘8 and -123. 
Similar Repetends begin*at the same place, and consist of the 
same number of figures; as ‘8 and 6, or 1:34] and 2156, 
Dissimilar Repetends begin at different and consist of unequal 
» number of figures. 
Similar and conterminous Repetends begin and end at the samo 


place ; as 2:9104 and ‘0613, 


REDUCTION OF REPEATING DECIMALS. 


CASE I. 
To reduce a single Repetend to a Vulgar Fraction. 

Make the given Decimal the Numerator, and for a Denominator 
take as many nines as there are recurring places in the given Repe- 
tend. 

Ifone or more on the left hand places in the given Decimal be 
ciphers, annex as many ciphers to the right hand of the nines in the 
Denominator. 


Ras 


(ist.) -Reduce'3 to a vag (2nd.) Reduce 6 toa vulgar 
fraction. fraction. 


CIR 


Go: 


== 4, Answer. 


7 3 ; 
Sm ~=1 A . 
3 5 = b Answer. 


(8rd.) Reduce ‘06 to a vulgar : (5th. Reduce -702 to a valgar 


fraction. i fraction. 
: 3 
R 6 oe 702 ‘ 
06 == 0 = ts Ans, 702 = p09 = 34, Ans. 
2 
g 


(4th.) Reduce +123 to a vulgar } (6th.) Reduce 842 to a vulgar 


fraction. i fraction, 
oe 198 i tg 842 
123 = 09 = sists, Ans. i 342 = 500 == 1h, Aas. 


CASE IT. 
Lo reduce a mixed Repetend toa Vulgar Fraction. 


To as many mines as there are figures in the Repetend annex ag 
many ciphers as there are finite places for the Denominator of the 
Vulgar Fraction. . 

Multiply the nines in the Denominator by the finite part of the 
Decimal,and to the product add the repeating part for the Numerator. 

Or, find the Vulgar Fraction as before answering to the Repetend, 
then join it to the finite part, and reduce them to a Common Deno- 
minator, 


EXaMpues. 


(1st.) Reduce 163 to a vulgar } (8rd.) Reduce 04121 to a vul- 








fraction, gar fraction. 
9x164+3 147 _ 999 x 4+ 121 
“goo = 206 = vs 99900 «aes 


f Aas. [ das, 


(2nd.) Reduce '846 to a vul- 
gar fraction. 
9x 84+6 _ 762 


900 900 


(4th.) Reduce 7:4363 to a val- 
gar fraction. 


994484 63 5 M0 oy 


24 2 
30 9500 9900 7 18S 


4 
x 
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(Sth.) Reduce 50685 to a vulgar fraction. 


TOI2T 
g127, Answer. 





989 x 50 +685 _ 50635 
99500 7 «99900 = 


Gch.) | Reduce 256721 to a vulgar fraction. 


99999 % 2+ 56721 256719 gy 
90000 = Basse = Tos Anewer. 


THE RULE OF THREE IN DECIMALS. 


Prepare the Terms, by reducing the Vulgar Fractions to Deci- 
roals, and any Compound Numbers either to Decimals of the higher 
denominations or to Integers of the lower, also the first and third. 


Terms to the same name; then multiply and divide, ag in Whole 
Numbers. ; 


Norz,—Any of the convenient oxamplesin the Rule of Three or Rule of 


Five, in Integers or Vulgar Fractions, may be taken as proper examples to the: ° 


game Rules in Decimals. 


IXAMPLES, 


(ist.) What will the pay of 540 men come to at £1 5s, 6d, per 


man ? 


man. £ men, 
As 1: 1275:: 540 
540 
51000 
6375 


688-5; or, £688 10s., Answer. 
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(Qnd.) “lf 7% yds. of cloth} Grd.) If a chest of sugar 
cost £2 123. 9d., what will} weighing 7 cwé.2grs. 14 Ibs., 














140} yds. of the same cost ? eost £ 86 12s. 9d, what 
2s will 2 ewt. 1 gr. 21 lbs. of 
yds. ; vids, she ? 
As 795; 2673S +: 1405 the samerenst ¢ 
1405 
13°1875 
105500 
26375 
7°75|370'56875|£47-815 | 2564625 
3100 _ 1099125 
6056 1465500 
5425 732750 _ {neatly. 
“Bis ! 7-695150-30590626|£11-712 
6200 pool aOeb 20 
1187 H 13053 L4r2d 
775 7625 _ 12a 
4125 5428 2°88 
3875 5338 4 
250 90 3:52 
7 76 
£A7 » 16s. 3d., 24gr., Answer. 14 
: { £11 - 14s, 2°35 gr., duswer. 


(4th.) A grocer buys 24 fas. 12 ewt. 2 grs. 14 lbs. 12 oz. of 
tobacco for £3,678 - 6s. 4d., what will Loz. come to f 


As 2463154 : 8678°3166 :; °0000279 





+0000279 
831048404 
257482162 
73566362 
24.631584|102625033 14|-004166 
98526336 20 
4098697 0-08332 
2463158 12 
1635539 “99984 . 
1477895 4 
157644 799936 
147790 


9854 1 d., nearly, Anser, 
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(th. What is the worth of) (7¢h.) If ofa yd. of cloth that 
19 02.3 duis. 5 gis. of gold, } is 2} yds. broad make a gar- 
at £2 - 19s. per oz. ? ment, how much that is4ofa 


yd. wide will make the same? 
ys, ts, re. 





; 

; 

on. £ oz. 3 

4¢1:295:; 191604 $ 

: 2-95 i 

958020 
1724436 
383208 





2109375 yds., Ans, 


(8¢h.) What will 326} Tbs. of 
tobacco come to, when 13 1d. 
is sold for 83, 6d, ? 

wu, £ 


mh 
4s 15: 175 :: 826-95 





175 
50 fs 168125 
L56 - 10s, 5id., Ans. ; 298375. 
} 32625 
; 1:5/57-09375 
i £38°0625 
} 20 
(6th.) What is the worth of { &. 225 
: 8272 yds. of painting, at : 12 
13d. per yard ? £238 -1s. 8d, Ans, do 
ee cee ere (9th.) If one ounce of silver 
mee rea TES2E75 cost 5s, 6d. what is the 
“a1a7e priceofatankard that weighs 
a lb. a. ts. 4 ors, 
20625, A %. 10 e 10 dusts grs.? 
30625 As ‘0833: 1275 +; 1875 
8750 | 275 
35000 “9875 
862140625 i 13125 
20 ; 3750 
428125 - i *0833|-51562516-19 
12 } 4998 20 
8375 +++ 3 158 38 
4 i 8812 
Ivers ;  % 56 
i 75 4 
£36 - de. 34d, dns. | £6 - 85, 91d, dus. FA 
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(10rs.) I 1 2b. of tobacco cost 15 d., what cost 8 hogsheads weigh- 
ing together 15 ewé. 1 gr. 19 Tbs. ? 


cut. £ et. 
‘Ag 008928°57 : 0625 :: 1541964 
0625 
7709820 
3083928 
9251784 
+00892857| 96% 27500|107:9375 
* 992857 20 
7087050 «18°75 
6249999 12 
837051 a 
803571 
33180 
26785 
6695 
6250 
445 
£ 107 - 188. 9d., Ans.» 445 








(1ith.) Tf 1 owt. of currants | (12th.) Bought 6 chests of 
cost £ 2 - 9s. 6d., what will | sugar, each 6 cwt. 3 gre, 








45 ewt, 3 grs. 14 Tbs. cost; at £2 - 16s. per cit., what 
at the same rate ? do they come to? 
cut. £ cut. ect,  £ etet. 
As 1: P4765: 2 45875 f As 1: 28:3: 675 
2475 3 6 
ma0878 | 40°60 
321125 } 28 
183500 3 32400 
191750 rite 
113540625 § Tipe 
2 20) ~ 20 
1081250 | tr 
12) 
975000 | £113 - 86., Ans. 
4 
eS 


ELLIS - 108, 93d, Ans.? 
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(i8th.) Gave £187 - 3s. Bd. for 25 ewt. 3 grs. 14 Ths. of tobacco, 
at what rate did I buy it per 7B. ? 


eet. 


£ cut. 
As 25875 : 1871625 :: ‘0089285: 





0089285 
9358125 
14978000 
3743250 
16844625 2 
14973000 . 
25'875| 1" 6710S038125}" 6458 
50 20 
12916" 
12 
34992 
12938 _# 
2142 1-9963 
2070 
92 


1s. 8id., nearly, Answer, 


(14th.) Bought 29 ibs. 4 oz. of coffee for £10-11-3, what is the 
value of 8 lbs. ? . 


wd. &. 
As 29°25 ; 105625 :: 376. 


3 
[31-6875|1-0833 
2925 20 
24375 T1660" 
23400 12 
975 7-992 

878 

97 

88 

9 


£1 - 1s, 7d., nearly, Answer, 


my 
“a 
o 
ray 


DUODECIMALS. 


Dvoprctaats, or Cross-Multiplication, is a rule used by workmen 
and artificers in computing the contents of their work. 


Dimensions are usually taken in feet, inches, and quarters, any 
parts smaller than these being neglected as of no consequence, and 
the sang in multiplying them together, or computing the contents. 
The method is as follows :— 


Set down the two dimensions to be multiplied together, one under 
the other, so that fect may stand under feet, inches under inches, &e, 
Multiplying each Term in the Maltiplicand, begin at the lowest by 
the feet in the Multiplier, and sct the result of each straight under 
its corresponding ‘erm, observing to carry 1 for every 12 from the 
inches to the feet. 


In like manner, multiply all the Multiplicand by the inches and 
parts of the Multiplier, and set the result of each term one place 
removed to the right hand of those in the Multiplicand,—omitting, 
however, what is below parts of inches, only carrying to these the 
proper number of units from the lowest denomination. Or, instead 
of multiplying by the inches, take such parts of the Multiplicand 
as these are of a foot; then add the two lines together after the 
manner of Compound Addition, carrying 1 to the. feet for 12 
inches when these come to so many. 


EXAMPLES. 
(lst) Multiply 4 feet 7 inches ; (Qnd.) Multiply 12 feet 5 inches 
by. 9 feet 6 inches, j by 6 feet 8 inches, 
3 
fh in i St. ite 
zs 3 12-65 
9-6 i 6-8. 
4-3 } 74-6 
: 8-3-4 
* 
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(3rd.) Multiply 85 feet 44 in-: 
ches by 12 feet 3 inches. 
att 
35 -4-6 
12-3 
424-6-0 
8-10-1-6 
433-4 -1-6 
(4th.) Multiply 64 feet 6 inches 
by 8 feet 93 inehes, 


o 


(7th.) Multiply 4 feet 7’ 8” by 


9 feet 6. 





(8th.) Multiply 7 feet 86" by 


10 feet 4-5”. 





eg 


fo -t1s0 782 


(th) Multiply 89 feet 107" 


4 

2 -4 

(Gth.) Multiply 14 feet 9” -9” 
by 4 feet 6 inches. 


oon 


i! 


we 
aie | 
| wel 
pee uetata ee cence eee 


ae 9-9 
4-6- 6-0 
59-3-0 
~~ 4-10-6 

66-7-10-6 } 
(1122.) aids 24 feet 10: ae ae 


ame 


94. 10- 8-7- 5. 
9-4-6 
224-0 ee 
8-3-6 
1-0-5 
233-4-5- | 





by 18 feet 8° 4”. 
sow 
39-10-7 
8-8-4 
717-10-6 
26-7-0-8 
fa 1-1-3-6-4 
7465 -6-10-2-4 


(10th.) Multiply 44 feet 2’ 9° 


2°" 4 iv by 2 feet 10° 3" 


ow 
it 


Se 

a4. 2-9-2-4 

2-10-38 

88- 5-6-4- 8 

86-10-3-7-11- 4 
11-0-8- 8-7 


{26-2-10- 8-10-11 


B iv, by 9 feet 4’6". 


6 
6 


{ sl J 
INVOLUTION. 


InvoLutioy is the raising of powers from any given number, as a 
root. 

A power isa quantity produced by multiplying any given number, 
called the root,a certain number of times continually by itself, 
thus :— 





Q== 2, is the root, or lst power of 2; 
2%2— 4,is the 2nd power, or square of 2; 
2% 2% 2= 8, is the 3rd power, or cube of 2; 
2x2%2xK2= 16, is the 4th power of 2, &e. 


And in this manner may be calculated the following table of the 
first nine powers of the first six numbers :— 














t,t) aia 1 1} a 
2 [4 8 || 32 6a | 18 |G |e 
3 | 9 |} sl 243 729 | 2187 6561 19683 
|e aaa 
5 | 2% | 195 | ox | sii | 356% | 78125 | 390025. | 1953125 











6 | 86 | aie [1206 | 7776 | 46056 | 279036 | 1670616 [10077696 
The index or exponent of a power is the number denoting the 
height or degree of that power, and it is of more than the number 
of multiplication used in producing the same ; so it is the index or 
exponent of the 1st power, or Root; 2, of the 2nd power, or Square ; 
8, of the 8rd power, or Cube ; 4, of the 4th power, and so on. 
~ Powers that are to be raised are usually denoted. by placing the 
index above the Root or first power, so,-— 





2? == 4, is the 2nd power of 2; 
2° == 8, is the 3rd power of 2; 
2* = 16, isthe 4th power of 2; 
540* = the 4th power of 540, &e. 

When two or more powers are multiplied together, their product is 
that power whose index is the sum of the exponents of the factors or 
powers multiplied ; or the multiplication of the powers answers to 
the addition of the indices ; thus, in the following powers of 2 ;— 

ist | 2nd | 3rd | Ath | 5th | 6th | 7th } 8th | 9h |. 10th 
2 4 8 | 16 | 82] 64 | 128] 256 | 512/1024 
or, 2] ot1 atl ae fo ngs | a} 28 | ge ge 
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here, 4% 4= 16, and 2+ 2 =4, its index, 
and 8 16== 128, and 8 + 4 = 7, its index. 
also, 16 % 64 = 1024,and4 + 6 == 10, its index, 


OrnEeR ExaMe.es. 


(ist.) What is the 2ud powers (5th.) What is the square of 
: “4: 


of 45° 16? 
416 
45 416 
45 2496 
25 416 
180 1664 
2025 Answer. 17:3056 Answer, 


(2nd.) Whatis the 8rd power 








of 8:5? 
(6th.) What is the 5th power 
35 of 029 ? 
= 02 
ponseee 029 
108° 029 
35 261 
"38 _ 058. 
35 000841 
aor5 “029, 
42-875 7569 
ns 875 Answer. ~ 1682 
(8rd.) What is the square of § ? saa oot 
2 ye 219501 
3 x Fi 4, Answer. ___ 48778 
i 000000707281 
(4th.) What is the 3rd power -029 
ad | 6565539 
1414562 


5 x D, x 5 Hi, Answer. 


9° 9 *000000020511149, Ansiver. 


(ith.) What is the 4th power of 3? 


™ 
wo 
co 
wo 
i) 


= %— XK ~ K~ x ey, Answer. a 
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EVOLUTION. 





Evouvrios, or the reverse of Involution, is the extracting or 
finding the Roots of any given powers. ; 

The Root of any number or power is such a number as being 
multiplied by itself a certain number of times will produce that 
power, thus :— 

2 is the square-root or 2nd root of 4, because 2? == 2 K 2 = 4; and 
8 is the cube-root or Srd root of 27, because 8° == 3 K3 K 3 = 27; 

Any power of a given number or root may be found exactly, namely, 
by multiplying the number continually into itself. But there are 
many numbers of which a proposed root can never exactly be found, 
yet by means of Decimals we may approximate, or approach, to- 
wards the root, to any degree of exactness. 

These roots which only approximate are called surd roots, bub 
those which ean be found quite correct are called rational roots ; 
thus, the Square-root of 3 is a surd root; but the Square-root of 4 is 
a rational root, being equal to 2; also the Cube-root of 8 is a 
rational root, being equal to 2; but the Cube-root of 9 is sud, or 
irrational. 

Roots are sometimes denoted by writing the character a/ before 
the power, with the index of the root against it; thus, the 8rd root of 
20 is expressed by 3-20ths; and the Square-root,or 2ndroot, of it 
is 4/ 20,—the index 2 being always omitted when only the 
Syuare-root is designed. 

When the power is expressed by several numbers with the sign + 
or — between them, a line is drawn from the top of the sign over all 


the parts of it; thus, the 3rd root of 458 —~ 12 is A/ Bais, or thus 
i 1 y 


5 
a/ (45 — 12), enclosing the numbers in parentheses. 
But all roots are now often designed like powers with fractional 
i 1 
3 
indices ; thus, the Square-ropt of Sis 8 , Cube-root of 25 is 25 , and 
q t : 
thesbth root of 45+18 is 45 — 18 , or, (45 — 18) . 


+ ag 8 
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SQUARE-ROOT. 


To Extract THE SguaRE-RoOT. 


Divrve the given number into periods of two figures each, by 
setting a point over the place of units, another over the place of 
hundreds, and so on, over every second figure, both to the left 
hand in Integers, and to the right in Decimals. 

Find the greatest Square in the first perind on the left hand, and 
set its root on the right hand of the given number, after the maaner 
of a Quotient figure in Division. Subtract the Square thus found 
from the said period, and to the Remainder annex the two figures 
of the next following period for a Dividend. 

Double the root above mentioned for a Divisor; and find how 
often it is contained in the said Dividend, exclusive of its right 
hand figure; and set that Quotient figure both in the Quotient and 
Divisor. 

Multiply the whole augmented Divisor by this last Quotient 
figure, and subtract the product from the said Dividend, bringing 
down to it the next period of the given number for a new Dividend. 

Repeat the same process over again, viz., find another new 
Divisor, by doubling all the figures now found in the root, from 
which and the last Dividend find the next figure of the root as 
before, and so on through all the periods to the last. 


Nore I.—The best way of doubling the root to form the new Divisors, is 
by adding tho last figuro always to the last Divisors, as appears in the follow- 
ing examyples; also, after the figures belonging to the given number aro all 
exhausted, the operation may be continued into Decimals at Picante by 
adding any number of periods of ciphers, two in each period. 

II.—When the root is to be extracted to many places of figures, the work 
may be considerably shortened. 


Having proceeded in the extraction after the common method, 
till there be found half the required number of figures in the root, 
or one figure more, then for the rest divide the last Remainder by 
its corresponding Divisor, after the manner of the Third Contrac- 
tion in Division of Decimals. CT 
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EXxaMPLes. 


« 


(1st.) What is the square-root } (5t2.) What is the square-root 


of 2025 ? 


2025/45 Ans. 
16 

85/25 
425 


(Qnd.) What is the square-so0t| 


of 17-3056? 


7 3056/4" 16 + Ans. 


16 

814180 
81 

§26|4956 
4956 


of 000729 


000729| 027 + Ans. 


Hy 
t 
(8rd.) What i ist the square-root 
ce 
? 
\ 
3 
} 
| 
j 


47)329 
329, 


(4ih.) What is the square-root 


of 3 


ab 73205 + Ans. 


ane 
189 


343]1100 
1029 
3462{7100 
6924 
846405]1760000 
1732025 
27975 


of 5? 


5 [2286067 + Ane. 
4 
42/100 
84 
443]1600 
1329 
4466]27 100 
26796 
447206]3040000 
2683236 


4472127|35676400 
81304889 


4371511 





(6th. A ae is the square-root 


6|2°449489 + Ans. 
4 
44)200 
176 
484|2400 
1936. 
4889 |46100 
44001 
48984|239900 
195936 


489888/4396400 

3919104 
4898969 [47729600 
44090721 
3638879 
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(ith.) *What is the square-root $(9th.) What is the square-root 


of LEP 


js 316624 + Ans. 


68800 
189 
661|1100 
661 
6626/43900 
39756 
66326]414400 
3979356 
663822| 1644400 
1326644 





: 
ie 
| 
| 
| 
| 


of 107 
10[3°162277 + Ans. 
9 


61/160 
-6L 
626|3900 
3756 
6322]14400 
12644 
63242]7 75600 
126484 
682447 [4911600 
4427129 
632.1547 |48447100 
44271829 


4175271 


(8th.) What is the square-root }  (LOdh. ) What is the square-root 





of 7? i of 80? 
H 
7[2-643751 + Ans. 3 B0|5-477225 + Ans. 
4 : 25 
46/800 104500 
276 } 416 
524/2-400 } 1087|8400 
2096 i 7609 
5245 |30400 10947/79100° 
26425 76629 
52907 /397500 ‘ 109542] 247100 
370349 i 219084 
529145/9715100 j 1095442) 2801600 
2845725 : 2190884 
5291501|6937500  § 10954445[61071600 
5291501 54772225 
“1615999 | "6299875 , 
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(11th.) What is the square-root | (12¢k.) What is the squares root 
of 12? of 45 P 


12|3°464101 + Ans. 45|6:708203 + Ans. 
9 


64/300 | 127}900 
256 i 889 
686) 4400 | 13:408]110000 
4116 107264 
6924]28100 | 184162[273600 
27696 i 268324 
69281|70400 | 18416403/52760000 
69281 : 40249209 
6928201]11190000 12510791 
6928201 
4261799 


(18¢h.) What is the square-root of 825-1846725 ? 


895'1846725|18 082877 + Ans. 


28/225 





360311846 
11809 _ 
$6062|103772 
72124 
360648}3164850__ 
2835184 
3606567 |27966600 
25245969 
36065747|272063100 
252460229 
19602871 
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Ruves ror SquagE-Roots of VurGar Fractions avp MixEp 
Newepers. 





Frast prepare all Vulgar Fractions, by reducing them to their 
least terms, both for this and all other roots; then,— 

First,--Take the root of the Numerator and of the Denominator 
for the respective terms of the root required ; and this is the best 
way if the Denominator be a complete power, but if it be not, 
then,— 

Second,-~Multiply the Numerator and Denominator together ; 
take the root of the product,—this root being made the Numerator 
to the Denominator of the given fraction, or made the Denominator 
to the Numerator of it, will form the fractional rovt required; 
that is, 


vt _Vva_Ya_ a 
ar, Sr a) 
And this rule will serve whether the root be finite or infinite. 

Third,—Or reduce the Vulgar Fraction to a Decimal, and extract 
its root. 

Fourth,—Mixed Numbers may be either reduced to Improper 
Fractions, and extracted by the First or Second Rule, or the Vulgar 
Fraction may be reduced to a Decimal, then joined to the Integer, 
and the root of the whole extracted. 


ExaMPLes. 
(ist.) What is the root of 3§ ? 
‘ Or, °75}-866025 
25 6 4 64 
= = §, Ans. oon ta 
ae 166) 1100 
2 ‘ 6996 
2 —ooOoOO. 
(2nd.) What is the root of 2, ? i7sei0400 
ane ee 910856 __ 
eee. 173202440000 
21346400 
rd.) What is the root of 9? 1782045 |9359600_ 


9 8660225 
i } == ‘75 = 866025, Ans. Beate 
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; (4th.) What is the root of f? | : (5th.) What is the root of 17}? 





























5 | 17} == 178750 = 4'168333, Aas. 
Tare Tuan =e tbaedO I A 17-8750|4168333 
soe oe 16 
“416666|-645497 + 81[137 
36 “Ys 
424|566 $2615650° 
+ 44496 6/4956 
1283|7066 ; S325 69.400 
5/6425 : ; 
12904 (64166 i 83363|277600 
4)51616 ; 31250089 
129089/ 1355066 i 33603) 2751100 
911161801 i 3}]2500989 
1290987|9326566 : $33686]25011100 
9036909 i 21909989 
289657 ; 1oo111L 


By means of the Square-root, also, may readily be found the 4th 
root, or the 8th root, or the 16th root, &., that is, the root of any 
‘powee whose index is some power of the number 2,—namely, iy 
extracting so often the Square-root as is denoted by that power 2; 
that is, two extractions for the 4th root, 3 for the Sth, and soon. 

EXaMPLe. 


What is the 4th root of 97°41 ? 


97-41]9- 8696504 

















9°8996504/3°141599, dns. 
9 















¢ 
ee a 
18811641 > 61/86 
811504 ; 4) 6L 
1966/13700 3624/2596 
1966|13700 3 2596 
611796 , aieaog 
19729/190400 }  6281/10U50 
9177561 i 1! 6281 _ 
197886|1283900— 5 62825|3709 10 
a i 5IB1L 125 
£  628309:6281500 
lpRb0625 i 
197393004|887750000 © 
789572016 ‘ 
O81779S4 “isang 
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CUBE ROOT. 





To Extract tHe Cvpe-roor uy re commoy Retz. 


First.—Having divided the given number into periods of three 
figures each, (by setting a point over the place of units, and also 
over every third figure from thence to the left hand in Whole 
Numbers, and to the right in Decimals,) find the nearest less Cube 
to the first period; set its root in the Quotient, and subtract the 
said Cube from the first period to the Remainder ; bring down the 
second period, and call this the Resolvend, 


Second.—To three times the Square of the root just found, add 
three times the root itself, setting this one place more to the right 
than the former, and call this sum the Divisor; then divide the 
Resolvend, wanting the last figure by the Divisor for the next 
figure of the root, which annex to the former, calling this last figare 
e, and the part of the root befure found let be ealled a. 


« 
Third.—Add all together these three products, namely, thrice a 
square multiplied by e, thrice a multiplied by ¢ square, and e¢ cube, 
setting each of them one place more to the right than the former, 
and call the sum the Subtrahend, which must not exceed the Re- 
solvend, but if it does, then make the last figure ¢ less, and repeat 
the operation for finding the Subtrahend, till it be less than the 
Resolvend. 


Fourth—From the Resolyend take the Subtrahend, and to the 
Remainder join the next period of the given number for a new 
Resolvend, to which form a new Divisor from the whole root now 
found, and from thence another figure of the root, as directed in 
Article 2nd, and so on, 


Exampies. 


(ls#.) Extract the eube-rout of 871 482-19, 
3 x § = 192 571482-19'82-985 
3% 8 = 241512 
IDLE! 59482 resolvend (OVER, 





(2nd.) 








add ; 
8 


~Q0172 [89368 subirakend ; 




























3x 
3% 246 | 
- 901566|20114190 resolvend ; 
3x82 x9 = 131548 
3x 82 x 9? 19926 ¢ add; 

= 729 
3B x $29* = 2061723 [18354789 sublrahend ; 
3x 829 = 2487} 

20619717 [1754401000 resolvend ; 
3% 829% x 8 = 16493784 
3x 829 x 8? = 159168 ¢ add; 
ge set 2 ROL) 

Bx 829s" 206570412 |1650970592 subtrahend ; 
3 % 8298 = 24894 


2065729014 {108430408000 resolvend ; 
1032856060 
. 622350> add; 
125, 
103291429625" subtrahend ; 
6138978375 





« 


What is the cube-root of 1628'158200 ? 


3% == 3 — |1628-158200}11-764, Answer, 
3% = 













1 03 1 
33 628 resolvend ; 
z 3 
x add ; 
L EE 
8x12 = 363 [381 sublrakend ; 
3x1 = BB} 
3663|297158 resolvend ; 
BKXWVKT = 2541 
Bx1llkx7?= 1617 ¢add; 
ci 343 
3% 117? == 41067|270613 subtrahend ; [OVER 













3x 1 = 41067 |270013 sublrakend : 
3x UT = val] 
a 200 vesolvend 5 
ma8i02) 
126356 add; 
6 


j24766776 sublrakend ; 





~TIS288266 


(8rd.) What is the cube-root of 1382 ? 
Bx == 3| 1382/11-002, Answer, 
8x1 = 63] 1 
33) 3 





resolvend ; 
‘ 








03 


an 
ai jas 





3630000]331 sublrahend ; 
3300] : 
36303300 |1,000.0U0,000 sesolvend ; 
7 7260000 . 
13200 § add; 
8 

















yt 





To extract THE CUBE-ROOT BY A SHORT Way. 


Birst,—By trials, or by the Table of Roots at p. 105, &e., take 
the nearest rational Cube to the given number, whether it be greater 
or less, and call it the assumed Cube. 


Second,—Then say, by the Rule of Three,—As the sum of the 
given number and double the assumed Cube is to the sum of the 
assumed Cube and double the given number, so is the root of the 
assumed Cube to the root required, nearly ; or, as the first sum is 
to the difference of the given and assumed Cube, so is the assumed 
root to the difference of the roots, nearly, e . 


Phird,—Again, by using in like manner the Cube of the root 
last found as a new assumed Cube, another root will be obtained 
still nearer, and so on as far as we please,—using always the Cube 
of the last found root for the assumed Cube. 


EXAMPLES. 


(1st.) To extract the eube-root of 67. 


Here by trial we find that the root lies between “4 and ‘5; 
taking ‘4, the assumed cube will be ‘64. 


Then, ‘64 “67 

2 2 
f ae 
a 128 
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Again, for a second operation, the cube of this reot is 
*66997619608375, and the process by the latter method will be 
thus: 


“66997619 
2 
133095238 67 
67 66997619 
As 200995238 : 00002381 :: “40615 
“40615 
00011905 
00002381 
00014286 
00009524 


}-00000967043150|-0000048 
803980952 
1630621980 
1607961904 40615 
22660076 *0000048 
4061548, Answer. 


(Qnd.) To extract the cube-root of 01, 


Here by trial we find that the root lies between +2 and °3; 
taking 2, the assumed cube will be 008. 


Then, ‘008 O01 
2 2 
16 02 
“OL -008 
“026 : -028:: 2 
2 
*026]-0056}-215 
0052 
40 
26 
140 
130 
aTE 


f 95 J 


Again for a seeond operation, the cube of this root is 009938375, 
and the process by the second method will be thus: 
009988375 


to 


a= 01 
*OL9S7675 — -G09938375 


Ol 00081625 :: 215 








‘02987675: QL 
000308125 
000061625 






-06013249375|-000116 
11950700 


215 
OV044S 


DIS£16, Answer. 





TO EXTRACT ANY ROOT WHATEVER, 








Let P be the given power or number, a the index of the power, 
A the assumed power, its root, 2? the required root of P, then 
say —~ 

As the sum of m + 1 times A and 2 — 1 times P 
is to the sum of m + Limes P and x — 1 times A, 
so is the assumed root to the required: root R. 

Or, as half the said sum of zm +1 times A and» —1 times P 
is to the difference between the given and assumed powers, so is the 
assumed root r to the difference between the true and assumed 
roots, which difference added or subtracted, as the case requires, 
gives the true root nearly : 





Thatis, nF 1; d4+2—-1P:a +1 Pal Aiir: RB; 


ona + lytata 1 ye: Pew d: intB; Sem 
And the operation may be repeated as often as we please, by using 


always the last-found root for the assumed root, and its 2th power 
fur the assumed power 4. 
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EXAMPLES. 
(1st.) What is the 3rd root of 2 ? 
Here it appears that the 3rd root lies between 12 and 13; 
taking 12, its 8rd power is 1-728; hence we have P = 2,n = 3, 
a == 1728, 7 = 1-2; now applying to the first formula,— 





ntle+tn—1Pint1 Pa — La::ir: BR 





FIT x 1-728) + BT x 2): GETXY FBT 1728) 1:12; 
or 

(4% 1-728) + (2% 2): (4% 2) + (2K 

or 6912 4:8 +5456: :1 

or 10-912 : 11-45 


— 


728) 7:12; 


11456 
10-912 137472 {1259824 
10-912 
28352 
21824 
0 
54580 
107200 
98208 
$9920 
87296 
26240 
21824 
“44160 
43648 








By a second operation, the root will be found to be 1:259921, das. 
(2nd.) What is the 8rd root of 3214? 
Here it appears that. the 8rd root is between 14°75 taking 14°7, 
its 8rd power is 3176523; hence we have P = 3214,n = 3, > 
@ = 3176523, r = 147; 


then, 2+ 1 katnu—1} uP zy Ps pe ier pie Rey r; 
(3 +1 % 1588-2615) + @—1 + 1607) : 37-477 :: 147: 
or 

(4 % 1588-2615) + (2 + 1607) : 87-477 v3 L4k7: 
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6853-046 + 3214 : 87-477 2: 147; 
. or 
9567-046 : 37-477: 14-7; 
147 
262339 
149908 
37477 


[350 91190] 14:7 

478) 05758 
“72559600 14 75758, duswer. 

68069522 












_(8rd.) What is the 4th root of 2? : 
“Here we find that the root lies between 1-18 and 1:19; taking 
1:18, its 5th power is 19387776 ; hence we have P ==2,2= 4, 
sz 118, and ¢ = 1-93877776 ; then applying to the first formula,— 
nelatn—l Pint LPtn—Laiiri R 
(4 1X 198877776) + (4—1 K2) + TAK 2) 4 (4 — 1 K1) 93877776 : : 118; 
or 
(8 X 193877776) + (3 X 2) (5K 2 + (3X 193877775) : : L185 
or 


96938888 +6: 10 + 5°81632328 :; 118 
156938888 : 15°$16333 Bo : 118 





72658 0 
158 162 3 328 
1581633328 


]18-6632782704|1-189206, nearly, Ane. 
156938888 


296938447 
156938888 


1398995590 
1255511104 


1441841565 

1412449992 
323948720 
813877776 
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(4th.) What is the 4th root of 97-41 ? 

Here it appears that the root lics between 8:1 and 3-2; taking 
8-1, its 4th power is 923521; hence we have P = 97-41, 2 = 4, 
A = 92:3521, r = 31; applying to the second formula,— 

G@ 41 x 4617605) + G@—1 x 48°705) : 50579 :: 31; 
or ; 
(5 % 4617605) + (3 x 48°705) : 50579 :: 31 
or 
230°§8025 + 146-115 : 50579 :: 3:1; 


or 
230°88025 50579 :: 31 


346-115 a 31 
37699525: 50579 
151737 
|15°6701900) 31 
1 04159 





59968000 314 314150, Answer, 
37699525 








(5th.) What is the 5th root of 2? 

Here it appears that the root lies between 1-14andL-15; Lesa dees 
its 5th power is 19254145824; hence wehave P. =2n = 6a== 

19254145824, r == 114; now applying to the second formula,— 

matlédAdta — The Ge ay Be ei 
(5 + 1 % 9627072912) + (5 —1 x 1) : 00745854176 +: 114 


. or 
(6 % '9627072912) + (4 % 1) : 00745854176 : : 1: 140r5-7762437472 
+4: 00745854176 : : 1-14: or 97762437472 : 00745854176 : : 14 





Lis 
2983416704 
745854176 
951680838080 T45854176 114 
879861937248 ['00850273760640] -008697 
71818900832 782099499776 “L-U45G07 Anawer. 
68137062904 S8i742708610 


3381888528 586574624532 
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(Gth.) What is the 6th root of 21035°8 ? 

Here it appears that the 6th root les between 5-25 and 5:26; 
taking 5-25, its 6th power will be 20938-994384765625 ; hence we 
have P = 21035'8, n = 6, A = 20938-99438476525, r == 5:25; 
applying to the second formula,— 


mtx $Atn—Ly Ps Pmaisr: Bom pr; then, 
(6 + 1 x 10469-497192) + (B—1 % 105179) : 96805616 : : 5-25 
or é 
(7 % 10469497192) + (5 % 105179: 98-805616 : : 5-25, 
or : 
73286-480844 + 52589'5 |: 96-805G16 :: 5-25; 
or 
125875-980344 : 96505616 : : 5:25 
5-25 
484028080 
193611232 
484028080 
|503289181000, _ -00403720 
503503021376 5-25 
"F7 2556262400 525403720, Answer, 
377627941032 





§81131862408 
68151351272 


(7th.) What is the 6th root of 2? 


Here it appears that the 6th root lies between 112 and 1:18; 
taking 1:12, its 6th power is 1973822685184; hence P = 2,2 
== 6, 7 == 1:12, a = 1:973822685184; then applying to the first 
formula,— 

n+lAtn—LlP:natlP.-a—l dir Eh, 








(6 + 1X 19738226) +(6—1 % 2): GI X 2) + G1 % 1-:973822 142 
or 
(7 % 19738226) + (5x 2): (7 x 2) + (5X 19738226) +: 112 
or 
13'8167582 + 16: 14 + 9869118: : 1:12 
02 


[ 100 3 


or 
23-8167582 : 23869113: : 1-12 
112 
“47785226 
23869113 
23869113 
|26°73340656] 1122462, Answer. 
238167582 
291661836 
238167582 





T1003860° 
9526704 
1477156 
1429006 


48150 
47634 


S16 

(82h.) What is the 7th root of 21085°8 ? 
Here it appears that the root lies between 4°14 and 415; taking 
4°14, its 7th power is 20845-02344116754304 ; hence P == 21035°8, 


n== 7, a = 20845-02344116751304, r = 4:14; applying to the 
first formula,— 


n+latu—1 P:atiP.+n—1. a:: 7: BR 
or 
(7 +1 x 20845-023441) + (7 —1 x 21085-8 
:(7 +1 x 21085°8) + (7 — 1 % 20845:028441):: 
or 
(8 % 20845:023441) + (6 x 21035°8) 
2 (8 % 210858) 4+ (7 —1 x 20845-023441): : 
or 
166760187528 + 126214°8 : 1682864 + 125070140646: : 4-14 


P 101 j 


or 
292974987528 : 293356540646: : 4:14 
414 
1173426162584 
293356540646 
1173426162584 
[1214496:07527 4444/4 145391, Answer. 
899950112 








29297498753 


18298629409 
11718999502 


26862473 
26367741 
494732 
292982 
201752 


(9th.) What is the 7th root of 2? 

Here it appears that the 7th root is about 1-1, the 7th power of 
which will be L9487171; hence P =2,n=7,a= 19487171, 
r= 11; then, applying to the second formula,— 


- ntlbatn—liP:P aiin: R . 
(7 +1 x 19743585) + (7 — 1 x 1): -0519829:: 1-1: 
or 
(8 % 9748585) + (6 x 1): 0°512829:: 11: 
or 
7-7950680 + 6: -0512829:: 11: 
7 or 
13-7950680 : °0512829 : : 1+1 
— i 41036057 
-0512829 Weis183 
“0512829 1241559 


[O56411100|-004089 SEF 
55180272 1-1 
412309180 1:104089 Answer. 
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(10¢h.) What is the Sth root of 21085°8 ? 


Here it appears that the 8th root lies between 3-47 and 3-48; 
taking 3-47, its Sth power is 21020°1493946988852961; hence we 
have P = 21035°8, n = 8, A == 21020'1493916988952961, r= 
3-47 ; applying to the first formula,— 


atpldatn—L Pat Ptn—LaiieeR, 
(8 +1 x% 21020149594) + (8 ~— 1 x 21035'8): 
(8 +1 x 210358) + (8 —1 x 21020149894): : 
or 
(8 x 21020'149394) + (7 x 21035°8) : 
(8 +1 x 210358) + (8 —~ 1 x 21020:149394) : 
or 
189181344546 + 147250°6 : 189822-2 + 147141-045758 ; : 847 
or 


336431-944546 : 336463:245758 : : 3-47 
347 : 
2355242720306 
1845852983032 
1009389737274 
[1167527-46273026|3-470822, Answer. 
1009295833638 
158231629142. 
184572777818 
23658851324 
23550234118 
: - 1086172660 
1009295834 














“9589837 
6728630 


60st 
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(11th.) What is the Sth root of 2? 


Here it appears that the root is 1:09, the Sth power of which 
will be 1:9925626416901921; hence P = 2,2 = 8 a = 
1:9925626416901921, r = 109; then applying to the second 
formula,— 

* 
ntliAta—i.t P:P Mma fir BR Ney 
(8 + 1% 1992562) + (8 — 1x 2) 
:(8+1%2) + (8 —1 x 1992562) :: 1:09 
or 
(9 x 1992562) + (7 x 2) + (9x 2) + (7 x 1082562) +: 109: 
or 
17-933C68 + 14: 18 + 13-047934 :: 1:09 
or 
31:933058 : 81917934 :: 1:09 : 
1-09 
31947984 
_ [B482324806|1-090507, Answer. 
31933058 
“ZS90T900 








223531 


24639 


(12¢k.) What is the 9th root of 21035°8 ? 


Here it appears that the 9th root is 3°02, the 9th power of which 
will be 20$95°967619684764411712; hence P == 21035°8, n = 9, 
A == 20895°6761968476741172, r == 3°02; then applying to the 
second formula,— 


ntlxdata—-WP: PMemyaiir 
(9 +1 % 10447-983809) + (9 — 1 x 10517°9) : 189-832381 : : 8:02 


{ 104 ] 


oe : 
(io x 10447-983809) + (8 x 10517-9) : 139832881 -: 3-02 
or * 
(10447-983809) + 8143-2 ; 1839-83938) : : 3:02 
or 


18862'3038090 : 139°832381 :; 3-02 
3-02 
279664762 
419497143 
|422-293790620| -002238 
377246076180 3-02 
450177144400 3-022238 Answer, 
. 377246076180 
732310682200 
565969114270 
1664415679300 
150898 4304720 
155431374580 


(18¢h.) What is the 9th root of 2? 


Here it appears that the 9th root of 2 is 1-08, the 9th power of 
which will be 1999004627104432128 ; hence P = 2, =< 9,05 
1999004627 104432128, 7 == 1-08; applying to the second formula,— 

a+lyjatn—liP:P Q@:ir 
(9 +1 x 999502) + (9 — 1x41) : 000996 :: 1-08 
. “or 
(10 x 1999502) + (8 x 1) : 000996 :: 1-08 
9°995020 +8 : -000996 :: 1-08 
or 
17:995200 : 000996 : : 1-08 
_ 108 
007968 
OOOO 
j0-01075680| — -o00059 
899760 1-08 
175920 1-080089 Answer. 
161957 : 
13973 


| 
a 
| 


| 
i 
' 
I 
| 
4 
i 
( 
| 





A TABLE OF 


SQUARES, CUBES, and ROOTS. 




















H 
NUMBER, Savane. Cube. i SquaRE-RnooT. | CUBE-ROOT, 

re 1  § 4 $ 10000000 1000000 
2 a i 8 { 14142136 1259921 
3 9 27 3 1°7320508 1442250 
4 16 64 } 20000000 | 1587401 
5 25 125 | 22360680 1709976 
G 36 216 j 24494897 1817121 
7 4 49 343 26457513 1912933 
8 6L | lg 2°8284271 2:000000 
9 8 729 3:0000000 2080084 
10} 100 1000 3 81622777 2°154435 
Why) 122 1331 33166248 2:223980 
120! 144 1728 34641016. 2°2894.28 
13} «169 2197 3°60555 13 2°351835 
lt i 196 2744 3°7416574 2-410142 
15 | 225 8375 38729833 2466212 
16 | 2560 | 4096 40000000 2°519842 
Woo; 289 | 49138 41231056 *} 2°571282 
18 ; 824 | 5832 42426407 2620741 
19 {| (861 | 6859 43588989 | 2:668402 
20 400 8000 44721360 2°714418 
21 441 9261 i 45825757 2°758923 
22 484 10648} -4°6904158 2°802039 

3 529 12167 | 47958315 2°843867 
24 | 576 } 13824 3 48989795 2884499 
25 | 625 | 15625 | 5-0000000 2924018 
26 | 676 |; 17576 50990195 2962496 
270 | 729 | 19688 } 51961524 3-000000 
28 | 784 | 21952 ; 52915026 3:036589 
29 841 24389 53851648 3072317 
30 900 ; 27000 $ 54772256 3°107232 
3k 962 | 29791 § 55677644 3141381 
32 1024 = 82768) | 56568542 3°174802 
33 1089 | #859387 : 57445626 3:207534 
BE 1156 i 39304 { 58309519 3°239612 
35 1225 | 42875 ; 5-9160798 3:271066 
36 1296 | 46656 3 60000000 3°301927 


1 








BP 


[ 106 ] 


SQUARES, CUBES, axp ROOTS. 
A E 























i j 
{NUNES Sguarz.  Cuneg. Squarz-Roor. | CuBz-Roor. 
1 i 1 
387 | 1369 50653 | 60827625 3°332222 
i 38 1444 54872 61644140 3°361975 
39°} 152k i 69319 i 62449980 3391211 
40 | 1600 | 64000 632455538 «| | 3-419052 
41 | 1681 | 68921 64031242 3448217 
i} 42 1 1764 | 74088 64507407 3°476027 
i 43 | 1819 | 79507 65574385 3503398 
44 19386 : 85184 j 66332496 3°530348 
H 45 ; 2025 | 91125 67082039 3556893 
; 46 | 2116 | 97336 67823300 3583048 
1 AT 2209 | 103823 68556546 3-608826 
43 | 2304 110592 69282032 3634241 
| 49 | 2401 117649 70000000 3659306 
; 50 | 2500 125000 7.0710678 3684081 
5h | 2601 182651 7'1414284 3-708430 
62°] = 2704 140608 72111026 3-782511 
53 2809 148877 72801099 3:756286 
54 2916 157464 73484692 3°779763 
55 8025 166375 74161985 3'802953 
56 3136 175616 74833148 3°825862 
57 3249 185193 75498344 3848501 
58 3364 195112 76157731 3870877 
59 3481 205379 76811457 3°892996 
60 3600 216000 77459667 8:914867 
6L 8721 226981 78102497 3936497 
| 62 3844 238328 7 8740079 3957892 
63 3969 250047 79372539 3979057 
64 4096 262144 8.0000000 4000000 
65 4225 | 274625 80622577 4020726 
66 4356 | 287406 8:1240384 4041240 
67 | 4489 300763 8°1853528 4061548 
68 4624 314432 82462113 4081656 
63 4761 328509 |} 83066239 4101566 
70 | 4900 343000 ' 83666003 4121285 
; 7 5041 357911 84261498 4140818 
72 5184 373248 84852814 4°160168 
73 5329 889017 3+. 85440037 4179339 
74 5476 405224 } 86023253 4198336 
75 5625 421875 86602540 4217163 
| 96 5776 438976 87177979 4235824 
197 5929 456533 8-7749644 4254321 








f lve? J 


SQUARES, CUBES, axpy ROOTS. 


























| t 
jNomper.| SerareE. i Cusp. Sevare-noot, | CuBE-noor. 
} § 
73 | 6084 | 474552 {| 88317609 4272659 
79 6241 498039 ; 88881044 4:290841 
80. 6400 512000 89442719 4308870 
8k 6561 581441 90000000 4326749 
82 6724 551368 9:0553851, 4°34-448 L 
83 6889 571787 91104336 4362071 
84 7056 592704 91651514 4379519 
| 85 7225 614125 92195445 | 4396830 
| 86 | 47396 636056 9°2736185 4414008 
87 7569 658503 ' 93273791 4431047 
88 G74u- | 681472 93808315 4447960 
89 | 7921 | 704969 94339811 4464745 
90 8100 | 729000 94868330 4°48 1405 
91 | 828i | 758571 9°5393920 4497942 
92 8464 T7S688 9°5916630 4514857 
93 ' 8649 804357 9°6436508 4580655 
9% 8836 830584 9°6953597 4546836 
95 9025 857375 9°7467943 4'562903 
96 9216 884736 9°7979590 4578857 
97 9409 912678 98188578 4594701 
98 | 9604 941192 98991949 4610436 
99 | 9801 970299 9 9498744 4626065 
100 | 10000 1000000 10:0000000 4641589 
101 10201 1030301 3} 10°0498756 4657010 
102 10404 1061208 } 10.0995049 4672330 
103 10609 1092727 } 101488916 4687545 | 
104 10816 1124864 } 10-1980390 4°702669 
105 11025 1157625 $ 10°2469508 4717694 
106 | ~. 11236 1191016 } 10:2956301 4732624 
107 11449 1225043 } 103440804 4°747459 
108; 11664 1259712 } 10-3923048 47622038 
109 ; 11881 | 1295029 10°4403065 4-776856 
110 | #12100 {| 1831000 104880885 - 4791420 
ILL 12321 1367631 3 10°5356538 4805896 
1120) «12544 1404928 105830052 4°820284 | 
113° | «12769 1442897 10 6301458. 4834588 
114 | 12996 1481544 3 106770783 4848808 
115 | 18225 1520875 10-7238053 | 4862944 
116 18456 1560896 { 10-7703296 | 4876999 
117 13689 1601613 10°S166538 {| 4890973 
118 13924 1643032 10°8627805 | 4.904868 





ars 


[ los } 


SQUARES, CUBES, ayy ROOTS. 
en BEEEEemameenened 


\NUMBER.| Square. Cenz, {Square-noor. | CuBE-Room. ; 


10°9087 121 4918685 
109544512 4932424 
11:0020000 4946088 





119 | 14161 | 1685159 
120 14400 | 1728000 
12h 14641 | 1771561 





122. 14884 1816848 110453610 4959675 
123 15129 1860867 11-:0905365 4978190 
124 {| 18376 1906624 111355287 | 4986631 | - 


11-1803399 5-000000 
112249722 5013298 


25, 15625 1953125 
126 15876 * 20003876 


127°) 16129 2048383 112694277 5026526 

t 128 [| 16884 2097 152 113137085 | 5-039684 
129 | 16641 2146689 113578167 | 5-052774 
130 | 16900 2197000 114017543 5:065797 

~ 1BL | 17161 2248091 114455231 5078753 


114891253 5091643 
115325626 5104469 
115758369 5117280 


132 17424 | 2299968 
| 138 17689 | 2362637 
134 | 17956 | 2406104 





135 18225 2460375 116189500 | 5-129928 
136 18496 2515456 11-6619038 | 5-14.2563 
137 | 18769 2571353 11-7046999 | 5:155137 
138 190.44 2628072 11:7473444 | 5:167649 


11:7898261 5180101 
11-8321596 5192494 
118743421 5-204828 
11-9163753 5-217108 
119582607 5 229321 
12-0000000 5:241482 
12:0415946 §-253588 
12:0830460 5265637 


189 19321 | 2685619 
140 19600 | 2744000 
dad 19881 ; 2803221 
142 | 20864 | 2963288 
143 20449 | 2924207 
144 20736 | 2985984 
145 21025 | 8049625 
146 21316 | 3112136 


ies cin anaes aOR mnie ea Rapp pARE 


1 147) | 21609 3176523 12°1243557 |° 6-277632 
148 | 21904 =| 3241792 12°1655251 5-289572 
49 | 22201 3307949 12-2065556 5-301459 


180 | 22500 {| 3375000 12:2474487 5313293 
; 165i | 22801 344.2951 12-2882057 5325074 
152 23104 3511808 12°3288280 5:336803 
| 153 . 23409 8581577 12°3693169 5348481 
i 154 23716 3652264 12 4096736 5360108 
1 1855 24025 3723875 12-4498996 5371685 
1 156 24336 3796416 12-4899960 5-383213 
| 157 24649 3869893 12:5209641 5-394690 
| 158 24964 3944312 125698051 5406120 
159 25281 4019679 12-6095202 5417501 
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SQUARES, CUBES, asp. ROOTS. 


cA RC TE ST EET, 
} 


SquanE-roor. | Cusz-roor. 


Numpen.| Seuvare. | CuBE. 





160 | 25600 | 4096000 
ye | 25921 | 4173281 


126491106 5428835 
12 6885775 5440122 


162 26244 4251528 12-727922L 5451862 
163 26569 4330747 12°7671453 5462556 
| 164 | 26896 4410944 12-8062485 5°473703 
| 165 > 27225 4492125 128452326 5:484806 


| 166 27556 4574296 
167 27889 4657463 
168 28224 4741632 129614814 5517848 
169 28561 4826809 13-0000000 5528775 


$ 

H 

} 

; 

Hy 

3 

i 

3 

| 12°$840987 5495865 

i 
170 28900 4913000 | 13-0384043 5539658 

| 

; 

: 

g 

i 

5 


129228480 5:500879 


171 29241 5000211 13-0766968 5550499 
172 29584 5088448 13°1148770 5591298 
173 29929 5177717 131529464 5572054 
174 30276 5265024 13:1909060 5582770 
175 30625 5859375 13°2287566 5593445 
176 30976 5451776 18'2664992 5 604079 
177 31329 5545233 13°3041347 5614673 























178 31684 5639752 } 138416641 5 625226 
179 82041 5735339 } 133790882 5-G35741. 
180 I 32400 5332000 134164079 - 5646216 
(Sl | 32761 5929741 13 4536240 5656652 
182 6028563 13 4907376 5667051 | 
183 6128487 3 13°5277498 5677411 | 
184 6229504 } 18°5646600 5687734 
185 6331625 3 136014705 5608019 
186 6434856 | 13-6381817 5:708267 
187 6539203 ; 136747943 5718479 
188 6644672 } 13°7113092 5.728654 
189 6751269 3 137477274 5 738704 
190 6359000 3; 13 7840483. 5748897 
191 6967871 } 13-8202750 5-758965 
192 JOT7888 } 138564065 5-768998 
193 7189057 H 13'3924440 5778996 
194 TBOI3S £3 13:9283883 5788960 
195 7401875 | 13:9642400 |* 5-798890 
196 7529536 } 14-0000000 5808786 
197 7645373 140356688 5°818648 
| 198 7762392 { 140712473 5'828476 
| 199 7380399 | 14 1067360 5°$38272 
{200 sov0d00 | 141491356 5848085 
} } : 
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MENSURATION OF SUPERFICIES, 


Tue Area of any figure is the measure of its surfacé, or the space 
contained within the bounds of the surface, without any regard to 
thickness. 


The Area is estimated by the number of Squares contained in the 
surface, the side of those Squares being either an inch or a foot or 
yard, &., and hence the Area is said to be so many square-inches 
or square-fect or square-yards, &e. 


Our ordinary lineal measures, or measures of length, are as in the 
first table here below, and the annexed table of square-measures is 
taken from it, by squaring the several numbers :— 


LINEAL MEASURES, | SQUARE-MEASURES. 
412 inches,., 4. .. 1 foot. 144 inches, .. 4. 1 foot. 

3 feet, .. 2. 4. Lyard, 9 feet, .. .. 4. Lyard. 

G feet, .. .. 2. 1 fathom. $ 36 feet, -. .. 4. 1 fathom. 
164 feet, or 54 yards,.. 1 pole orrod, } 2744 feet, or 304 yards, 1 pole or rod. 
40 poles, 2. 6... 1 furlong. } 1,600 poles... .. 4. 1 furlong, 

8 furlongs, .. 4. Lmile. + 64 furlongs, .. .. 1 mile. 


IN LAND MEASURE.* 


40 perches, or square poles,. .. .. 2... 1 rood of land, 
4 roods, or 10 square chains, or 160 poles, .. 1 acre. 





* Land is usually measured by means of a Chain, called Gunter’s Chain, 
the length of which is 4 poles or 22 yards, and contains 100 equal links, each 
of which measures 3%; of s yar2 or 7-92 inches in length. 


[m1] 
PROBLEM I. 


To find the Area of a Parallelogram, whether it be a Square, a 
Rectangle, a Rhombus, or a Rhomboid. 
Rvuws.—Multiply the length by the Breadth, or Perpendicular 


Height, and the product will be the Area. 


EXaMPLes. 

1st. To find the area of a square whose side is 85-25 chains. 
35°25 
85°25 
17625 
7050 

17625 
10575 


10} 1242-5635 

12425625 

4 

124 ac. 1rd. 1 peh., Answer. 102500" 
40 . 

L 
(2nd.) To find the area of a rectangular board whose length is 
12'5 feet and breadth 9 inches. 











126 Bs 
9 | be 12-5 
9-4-6" 


9 feet 4’ 6” Answer. 
(8rd.) To find the area of a rhombus whose length is 6:20 
chains and perpendicular height 5-45. 
545 / : 630 chains. 


620 ji 
10-900 / : 





327-0 
10 [83°7900 ji cs 
3379 / 3 
a foi 
1 Bas / ; 
20°640- i 0 
Bacs., Lrd., 20 pehs,, Answer. 


5-45 chains. 


[ 12 J 


(4th) To find the square yards of painting in a rhomboid whose 
length is 37 feet, and breadth 5} feet. 








37 
525 
3075 i = 37 feet. 
1575 ee 
919425 — 


21583 = 21,% square yards, Answer. 





PROBLEM IL 
To find the Area of a Triangle. 


Ruiz I.—Multiply the Base by the Perpendicular Height, and 
take half the product for the Area, 

11.—When the three sides only are given :—Add the three sides 
all together, and take half the sum: from the half sum subtract 
each side separately; multiply the half sum and the three Re- 

ainders continually together, and take the Square-root of the last 
product for the Area of the Triangle. 


EXxaMPLrs. 
(1s¢.) How many square yards are in a right-angled triangle, 
whose base is 40, and perpendicular 30 feet ? 


| 40 ft. 
| ; 80 ft. 
2/1200 
z 9|_6U0 sg. ft. 
s 663 yds. 
i 40 feet. 663 square yards, Anawer. 


(2nd.) How many square yards contains the triangle whose 
base is 49 feet, and height 254 feet ? 
49 ft. 
25°25 ft. 
"22725 
10100 
91123735 ft. ee 
9| 618-625 
“G8°7861, or 6853 sg. yds., Answer. 


Soe 


Ts ] 


(8rd.) To find the area of a triangle whose three sides are 20, 30, 
and 40 chains. 





ce a == 99 = 45 == } sum of three sides, 
. then 45 
_ 25 
1135 
13 
20 — 25 
45 {20 = = rsh difference; “T6873 10|290-478 ag. cb. 
= 5 29°047 acs. 
8487 75] _# 
+188 rds. 
ont ___ 
see 441 F520 pels. 
iz ED 580427500 
Feo Ne 
58087/428400 
406600 _ 
_. 680943]2179100 
q ; 1742829 
436271 


29 ae., O rd., 7 pehs., Answer, 
(4th.) How many acres, &., in the triangle whose 3 sides are 
380, 420, 765 yards ? 


380 “+ 420 + 765, 1565 _. 782°5 & the sum of three sides. 





2 2 
782:5 
380 =~ 402-5 
7825 {40 = == 862: 2s difference ; 4025 
. O65 = 17 39125 
15650 





157478125 

: 62991250 
188973750 

94486875 


114171640 625 {over. 





{ tt 4 


114171640 625 





114171640 





1998003710 9875 |44699-03 
16 





; {sgr. gyda, 
40] 44699-68 84/398 
4/336 
41]101:5887 886]6200 
"93858 = 015816) 
mer 8929|88437 
OaollD> 1808 
O9iT2 os SEO, 
40 893891807610 
Beis 91804501 
a $939503/31000575 
|26819409 


4279966 
9 acs., 0 rd., 38 pehs., Answer. 


(5th.) To find the area of the triangle whose base is 18 feet 
4 inches and height 11 feet 10 inches, 


18-4 
_l-10 
201-8 

15-3-4 

2)216- 11-4 
5. 


“108-5 


-§ 





faa AS 
(6th.) How many acres, &c., contains the triangle whose three 
sides are 49-00, 50:25, 25°69 chains ? 


49 + 5025 4 25°69 = 124-94 


2 _ — 7 = 62:47 — }, the sum of three aides ; 
62-47 
49:00 = 13-47 Aner 
62-47 { 50°25 — 1220 difference; 43-729 
25°69 = 36-78 24988 
81211 


"841-4709 {ovzr. 


[ 5 ] 











841-4709 
12:22 
. 16829515 
; 16829418 
b 100976508 
/ 5 7 apne 
§2202195184 
71979420786 
61696546358 
10{614-9803 
~ 6149803" 
4 
"T99212 1324/6100 
40 4/4896 
3968480 12380] 120444 
9|110601 
122987/981323 
7/983896 
1229943 /4175844 
3689823 
486021 


GL ac. 1 rd, 39°68 prets., Answer, 


PROBLEM III. 


To find one Side of a Right-angled Triangle, having the other two 
Sides given. 


The Square of the Hypothenuse is equal to both the Squares of 
the two legs; therefore,— 


First,—To find the Hypothenuse; add the Squares of the two 
legs together, and extract the Square-roob of the sum. 


Second,—To find one bes ; subtract the Square of the other leg 


from the Squave of the Hypothenuse, and extract the Square-root 
of the difference, 


Q2 


{ lle j 


EXaMpuzs. 


(ist.) Required the length of a scaling ladder to reach the top 
of a wall whose height is 28 feet, the breadth of the ditch before 
it being 45 feet. 


| 452 == 2095 
282 == 734 
2809 
25 
103]309 
i 309 
(nd) To find the length of a shoar, which strutting 12 feet 
from the upright of a building, may support a jaumb 20 fect from 
the ground, 








53 feet, Ans. 





20? = 400 

127 = 144 
544] 23328807 feet, Answer. 
4 


43)144 
3 





3 1889 
4662 17100 
2 9324 
46643177600 
3 9 
466468 3767100 
83781744 
46647607|353960000 











(8rd.) A line of 820 feet will reach from the top of a tower 
standing close by the side of'a brook, to the opposite bank: required 
the breadth of the brook, the height of the tower being 108 feet. 


320? = 102400 
103? = 10609 
91791 [3802-97029 
9 (feet, Aus. 
602/1791 
eel beOaN. 
6049/58700 — [ovrn. 








[ur j 


6049/58700 - 
9/5 4441 
60587/425900 
71424109 
6059402|17910000 
2) 12118804 
545346441 
33773159 
(4th.) A ladder of 50 feet long being placed in a street, reached 
a window 28 feet from the ground on one side, and by turning 
fhe ladder over, without removing the foot out of its place, it 
touched a moulding 36 feet high on the other side; require 
the breadth of the street, ; 















































50? == 2560 
367 = 1296 : 
1204|34-698703 T716|41-42.1631 
‘ 16 
81/116 
i] SL 
824/3500 
calle 4/3296 
6929/68400 
9|62361 





693967 | 1879600 





7|4857769 614960916 

69397403/218310000 : §284923 26148400 
8!208192209 ___ 8/24854769__ 
69397406{1011779L §284926/129363100 
82584926 
4G478174 

84-698703 

41424631 


76123334, Answer. 

(5th.) Suppose aslack-rope has its extremities fastened to the tops 
of two perpendicular poles whose altitudes are 25 and 15 feet, 
and distance 9 yards; then, if a mountebank walking on the 
rope breaks it, and falls 11 feet, find the length of the rope, 
supposing the mountebank to fall on the ground at a distance 
of & yards from the short pole. 





f 19 4 














124 =e 4 15? = 295 
47 = 16 14? = 198 
‘16U}12-649 421(20:518 
1 4 
22/60 405.2100 
Qik + 512025 
246)1600 : 4101 7500 
61476 14101 
2524)12400 “41028 339900 
4110096 328224 
25289)230400 11636 
“e2799 
12-649 
20518 


B3°167 Answer. 





PROBLEM IV. 


To find the Area of a Trapezoid. 
Norg.—A Trapezoid is a figure that has only one pair of opposite sides 
paraliel. 
Rucv.—Multiply the sum of the two parallel sides by the perpen- 
dicular distance between them, and take half the product for the 
Area. 


EXAMPLES. 


(1st.) How many square fect contains the plank whose length 
is 12 feet 6 inches, the breadth at the greater end 1 foot 3 inches, 
and at the less end 11 inches ? 


1-3 
i 
2-2 
i. > bs 12-6 
Age. = ip io 
2|27-1 
13 - 63, Answer. 


el 


{ 120 ] 


(2nd.) Required the area of a trapezoid, the paralled sides being 
21 feet 3 inches and 18 feet 6 inches, and the difference between 
them 8 feet 5 inches. 


21-8 
18-6 
89-9 

8-5 
318-0 
16-6.9 
2)384-6-9 
167-3-4-6 


ing. 


167 ft. 8-4-6, Answer, 


(8rd.) In measuring along on one side, AB, of a quadrangular 
field, that side and the two perpendiculars upon it from the 
opposite corners measured as below, required the contents. 





chains, 3:52 = PO 3:52 = PO 
sae ; ll—= AP 5-95 = QD 
AP = 110 oF E75 cay 
4Q= 745 78872 P peess 
AB=illo 1936= 585 == PQ 
PO= 352 ve |. 48s 
QD= 595 AP 2841 
3-65 = QB 5682 ae 
AB — AQ 595= QD 2160 1345 
or LL1—7'45 1895 3006725 = PODQ 
= 3°65 BQ 3285 1085875 = QDB 
1825 19360 = ACP 
221-7175 10/42'86200 
“1085875 42862 
4 
oP Tig ON 
; : 40 
: : 5-792 
4 P ng B 


4 ae. 1 rd. 57-92 poke. Answer. 


fo 2k. 9 


PROBLEM V. 
Yo find the Area of a Trapezium. 

Note.—A Trapezium is a quadrilateral figure whose sides are 
not parallel. 

Case I.—For any Trapezium :-—Divide it into two Triangles by 
a Diagonal; then find the Areas of these ‘Triangles, and add them 
together. 

Nore.—If two Perpendiculars be let fall on the Diagonal from 
the other two opposite Angles, the sum of these Perpendiculars 
being multiplied by the Diagonal, half the product will be the Area 
of the Trapezium. 

Casu I.—When the Trapezium can be inscribed in a Cirelé:-— 
Add the four sides together, and take half the sum, and subtract each 
side separately from the half sum; then multiply the four Remain. 
devs continually together, aud the Square-root of the last product 
will be the Area of the Trapezium, 

Exampres. . 
(Ist.) How many square yards of paving are in the trapezium 
whose diagonal is 65 feet, and the two perpendiculars let fall on 
it, 28 and 88°5 feet ? 





. 222-0883 + 222-083 sqr. yds,, Ans. 

(2nd.) What is the area of a trapezium whose south side is 27-40 

chains; east side, 35°75 chains; north side, 8735 chains; 

west side, 41:05 chains; and the diagonal from south-west 
to north-east, 48°35 chains? « 


48°35 
68-475 63-475 
41.05 37-55 
22425 25-925 





63-473 


R 


( ie] 


63-475 
15125 
a 817-375 
"RED 128950 
| te 63475 
. 317375 
WY ats 68475 





Nee oo 4800206875 
oe 1920118750 - 
3840237500 
1920118750 
1920118750 
91529-33148 1375 
gots, 20028 
107646657421875 
43058662968750 
193763988359375 
10764665742 1875 
43058662968750 
558147-918782421975]747-092978 chains ; 
49 
144/681 
4576 
148710547 
7.10409 
149409)1889187 
9|1344681 
[494192/4450632 
212988364 
14941849'146326842 
9|184476641 
149418587/1175020118, 
: 7|1045930109"_ 
“ 1494185948]12909000975 
{11953487584 
955518891 


747-092978 chaius is the area of the triangle DAB; 

















then, 85-75 55-75 BBWS 
48°35 27 48°35 
2 7-40 
55-75 . 
~ 20 
Tis 
Th 
“44600 
7805 
825100 
28-85 
41255 
24753 
66008 
16502 
233915°85/483'648477 the area of & ADC; 
16 
88/739 
8704 ‘ 
963'3515— 
3/2889 
9666 62685" 747-092978 
657996 483648477 
96724468900 10, 1230-74455 
[os 074 155 
4 
02065830 
4 
“1186328 
* 





967296947 }7 466659100 — 
6771078629 
695580471 


128 aes. O rd. 11-8632 pchs., daswer: 


rik y 


3rd.) What is the area of a trapezium whose diagonal is 103} 
feat, and the perpendiculars 562 fect and 602 feet & 


56:25 108:5 
60°75 hi7 * 
AULT: == diagonals ; 7595 
1085 
1085 
2|126915 


6347-25 feet, Answer. 


(Ath.) What is the area of a trapezium inscribed in a cirele, the 
. four sides being 12, 13, 14; 15? 


12418 + 14415 =54+2>=27 27 —~ 15 == 12 





27 —14=18 
12 27~—138=14 
13 27— 1215 
156 
14 
2184, 
15 


~32760| 180997237, Answer. 
1 


2Sf227 
8|224 
“3609]36000 
932481 
36189/351900 





1900 
9/325701 
361987|2619900 
7|2533909 
3619942;8599100 
2|7239884 
86199443/135921600 
3} 108598339 


361994467 }2732326100 
2533961269 


0S364831 





f 12s 


(5th.) In the foar-sided field ABCD, on account of obstructions 
in the two Sides 4B, CD, and in the perpendiculays BF, DE, 
the following measures only could be taken, viz. the two sidea 
BC 265, AD 220 yards, the diagonal AC 378 yards, and the 
two distances of the perpendiculars from the ends of the diagoval, 
namely, AE 100 and CF 70 yards; required the area in acres, 
when 4,840 square yards make an acre, 














70 100 
70 100 
4900 T0000 
j 220 
H 220_ 
; 4400 
py 440 
i. 48400 
; 10000 
8310011959591 == DE; 
‘5875 = BF; 1 
20/284 
i OBL 
885/2300 
F/1925 
i 8909937500 
}_ 9i35181 
OO ED ’ $9185231900 
51108147500 : 5j195925 
BOBsOS | $91909/8597500 
511167 /3863600 = 527184 
____. 118578169 _ }  s919I8ii7031900 
5111745/28543100 3 3919181 
25558725 3 8112719 
2984975 i 
195-9591 
255-5875, 
51-5466 sum of the perpendiculars ; 
378 
36123738 
31603262 
13546398 
2|L7068S4'6148 LOVER, 


[ 126 J 


211706816118 

{95312307 417-6327 
4540 4 
40 
21-232 








3107 17 acs. 2 rds. 21 pohs., Answer. 


9680 





PROBLEM VI. 
To find the Area of an irregular Polygon. 
Draw Diagonals dividing the proposed Polygon into Trapeziums 
and Triangles; then find the Areas of all these separately, aud add 

therm together for the contents of the whole Polygon. + 

Examens. 

To find the contents of the irregular figure ABCDEFG, in which 
are given the following diagonals and perpendiculars, namely,— 
AC == 5:5 GO = 44 BN=18 EP= 8 
FO=52 GM=13 GOS12 DQ=23 

a. 
DE SS 

GC= 44h ac™ + oe 

DQ=23B 0 ye 

o/s “eA 
hedae 


ak a 
88 oF re 






OM = 13 
BN = 18 





= 20 areaof FGDE; 21012 12 
5'U6 area of A OGD; 





= area of the trapezoid GABC; 5.99 
8525 
18785 Answer. 


ry 
PROBLEM VIL. 


FB find the Area of a regular Polygon. 

Ree 1.—Multiply the Perimeter, or sum of its sides, by the 
Perpendicular falling from the centre of the figure on one of its 
sides, and half the product will be the Area. 

If.—Square the side of the Polygon, multiply that Square by 
the Multiplier set against its name in the following table, and the 
product will be the Area. 


























een cnr CY 
pd . Naxes. i MULTIPLIERS. 
8 |Lrigon, ov Equilateral Triangle, 0°4330127 
4 |Tetragon, or Square, 1-0000000 
5 |Pentagon, ... 1-7204774 
6 *| Hexagon, 2°5980762 
7 |\Heptagon, . 3°6339124 
8 Octagon, .... 4828427 1. 
9° |Nonagon, 61818242 
10 |Decagon,...... 76942088 
11 jUndecagon, .... 93656399 

12 |Dodecagon,.... 111961524 | 








JEIXAMPLES. 


(1st.) To find the area of the hexagon whose side is 20. 
2°5980762 
400 == 20* 
* 1039:28048 Answer. 


(2nd.) Vo find the arca of the trigon, or equilateral triangle, 


whose side is 20. 


04330127 
400 == 20° 


17320508 Answer. 
(3rd.) Required the area of the octagon whose side ts 20. 


48284271 
400 == 20° 


1931-37081 Answer, 


f ks j 
(4¢h.) What is the area of a dedigon whose side is 20. 


76942088 4 
400 = = 20° 
3077 68852 Answer. 


PROBLEM VIII. 


Lo find the Diameter and Circumference of a Circle, the one from 
the other. 


Rute 1 § 487 is to 22, so is the Diameter to the Circumference, 
As 22 is to 7, so is the Circumference to the Diameter. 


r— As113 is t0355,so is the Diamcter to the Circumference, 


, As 355 is to113,so is the Cireum ference to the PEON: 


Tt— f As Listo8-1416,so is the Diameter to theCireumference. 


u Tk As3-1416istol,sois the Circumference to the Diameter. 


Exametes, 


(Ist.) If the diameter of the Earth be 7,958 miles (as it is 
very nearly), what is the circumference, supposing it to be 
exactly round ? 








By Rule 1st. 5 By Rule 2nd. 
7:22 2: 7958 113: 355 :: 7958 
. 22 ; 355 
15916 ; 39790 
15916 ; 39790 . 
a|iT076 i 23974 
25010857142 Ans. i 
By Rule 3rd. 
As 1; 81416 : : 7958 
7958 yey 
351828 / \ 
157080 See eaten 
252744 i } 
219912 Sef 


25000°8528 Ars. Saul 


[ 129 4 


(2nd.) To find tho diameter 8f the globe of the Earth, supposing 
its cireumferenés to be 25,000 miles. 


By Rule 1st. 
+1 25000 | 








By Rule 2ad. 
855: 118: : 25000 
3 
75000 
25000 
25000 


855]28250 25000 
“ 7057746 Ans. 


By Rule 3rd. 

25000 
0000|7957-72 Ans. 
219912 

300850 


i 
282744 
i 


} 
B141G: 1 





181360 
157080 


24.2800 
219912 
228880 
219912 
89680 
62832 
26748" 


PROBLEM IX. ‘ 
To find the Length of any Ave of a Circle. 
As 180 is to the number of degrees in the Are, 


Rue 1.— 


So is 81416 the Radius to its length. 


Or, As 8 is to the number of degrees in the Are, 
So is 05236 times the Radius to its length. 
I1.—From $ times the Chord of half the Are subtract the Chord 
of the whole Are, and 4 of the Remainder will be the length of the 


Are nearly. 


EXAMPLES, 
ist.) Required the length of a 


are of 12 degrees 10 minu 


or 125 degrees, the radiu: 


being “to feet. 
As 3; 12): : 05236 
10 
52360 
122 
628320 
8726-6 
? ene 
3|6-370466 
2-128488 dns, 
$ 




















* 


: (Qad.) To find the length of an 
are whose chord is 6, aud the 
chord of its half is 34. 


3-5 = chord of half are; 
8 


8 times ; 






a 7s Answer. 


f 130. 


(8rd) Required fhe length of va whose chord is 19/8, and the 
height, PD, 3. 


re Hore v 4? 32 = 25 = 5 = chord of half are ; 
: > 8 


= * 
A + 


3820 


wo 


7 “YOR Ansuer. 
(4th.) Required the length of the are whose ehord ‘is 6, the 


radius being 9. 





97= 81 
37= «+9 
72 
64 
164/800 “T0204 
_ 41656 360304 
1688{14400 205888 
8]13504 51472 
16965]89600 207800 
5|84825 ‘2649366784 
169702477500 
339404 
139096 
2649366784 
> 
9°2649366784|3-0438358 
9 
601(2649 


4/2416 





30438358 60868/508767 
foe s|486944 
243506864 608763(2192384 

_& 3]1826289 
3/18:3506864 6087665|35609500 
61168954 Answer. 30438325 
Bi71175 





a 


t ast é 7 
PROBLEM > as 
To find the Arca of a Circle. ae 


The Area of a Circle may be found+from the Diameter and 

Circumference together, or from cither of them aloné, by the 
* following Rules :—y * 

Reve I.—Multiply the whole Circumference by-the whole | Diame-: 
ter, and take }th of the product ; or multiply half the Circumferencer 
by half the Diameter, and the product will be the answer. 

IL.—Multiply the Square of the Diameter by 7854. 

IIL.—Multiply the Square of the Circumference by ‘07958. 

IV.—As 14 to 11 so is the Square of the Diameter to the Arca, 

V.—As 88 to 7 so is the Square of the Circumference to the Area 


ExaMe“ers. 


(ist.) Required the area of a circle, whose diameter is 7 sad 
cireumference 22. 





By Rule 1. By Rele 2. "By Rute 3. 
7854 “07958 
22 49 484 
Dees 70686 31882 
4[154 31416 63664 
335 Ans. 334846 Ans. 31832 
BS51672 ds. 
By Rule 4. By Ruled. - 
As Vk: LL: As88: 73; 484 
145: 
385 Ans. a { 81 3 308 
“BSS Ans, 


(2nd.) What is the area of a circle, whose diameter is 1 aud 
circumference 3°1416 ? 








By Bale 1. By Rule 3. 
07953 
31416? == 986965056 
7995720448 
By Rule 2, 4934825280 
Pol Bana, 


“7854 





“FSS iAGS015618 Ans. 
s 2 


By Rule 4, Pes y Rule 5 ae 
As li: AL; 
‘a 
a 14jL 110 
"7887 Ans. 





7 SBO85S4 Ans. 
(8rd.) What is the area of a circle whose diameter is 7 ? 
“7854 
49 
70686 
31416 
8S°4846 Answer. 


(4th.) How many square yards { (5¢h.) How many square feet 
are ina circle whose diaincter | does a circle contain, the 
is 34 feet? circumlerence being 109956 

yards ? 
35 

35 
Tis j 
105_ . 549780 

1795 eae 
“7854 
4900 

6125 

9800 











96722575488 






fe 
baie 10812807404. 
1069016 Answer. 94680253552 
9°621478 1966683 


9 
86°5933087700192 Answer. 
PROBLEM XI. 
To find the Area of the Sector of a Cirale. 


Nore.—A Sector is any part of a Circle which is bounded by an Arc and 
two Radii drawn to its extremities, 


Rexe I—Multiply the Radius, or half the Diameter, by half the 
Are of the Sector for the Area; or, multiply the Diameter by the 
Are of the Sector, and take one-fourth of the product. 

Nore.—The Arc may be found by Problem IX. 


f 133 ] 
Il.—As 360 is to the degrees in the Are of the Sector, so is the 
swhole Area of the Circle to the Arc of the Sector. 


Norg.—For a Semicircle take one half, for a Quadrant one quarter, &c., of 
the whole Circle, 


a EXAMPLES. 


(ist.) What is the area of a sector whose radiug is 9, and the 
chord of its are 6? . 


9% 3 = 27, Answer. 


(2nd.) What is the area of the sector whose radius is 10, and 
are 20? 


10 x 10 = 100, Answer. 


(8rd.) Required the area of a sector whose radius is 25, its are 
containing 147 degrees, 29 minutes. 


Ag 860 : 147:29:::- 1968:5 


147 
137°445 
7854 78340 
_ 2500 = 50°; 19635 
3927000 % 2886345 
15708 6343 
Ou3 5000 163-625 
9 QU 
19038 130-9 





(4th.) To find the area of a quadrant and a semicircle, to the 
radius 13. 





ro 


134] 


PROBLEM XIE, 
To find the Arca of a Segment of a Cirele. 

Norz.—A Segment is any part of a Circle bowided by an Are and ite 
Chord. 

Rutz I.—Find the Area of the Sector having the same Are with 
the Segment, by the last Problem. Find also the Area of the 
Triangle formed by the Chord of the Segment and the two Radii 
of the Sector. Then the sum of these will be the answer when the 
Scgment is greater than a Semicircle, but the Difference will be the 
answer when it is less than a Semicircle, 


If—To the Chord of the whole Are add 4 of the Chord of half 
the Arc, or add the latter Chord and 4 of it more. , Multiply the 
sum by the Versed Sine, or height of tis Segment, and take Ye of 
the product for the Area of the Segment. 

ILI.—-Divide the height of the Segment by the Diameter, and 
find the Quotient in the column of Heights, or Versed Sines,-— 
vide following Table. ‘Fake out of the corresponding Area in the 
next column on the @jght hand, and multiply it by the Square of 
the Diameter for the answer, 


Table of the Areas of Circular Segments. 









Aven of 
|p Sevment.! 


| drea of 


| Arew of ; 
| Segment, 


Segment. 


| Area of 
| Seginent. 











i i ij 
01 | 00133 Tal ‘04701 }-21 |-11990 |: 
“02 |-00375 12 ,-05339 
03 | 00687 {513} -ogo00 
04 | 01054 [-14) 06683 | 
-05 | 01408 {15 |-07337 |: 
06 | 1924 |/16 |-o8111 | 
07 |-02417 |+17 |-08853 + 
08 |-02944 {13 :-09613 |: 
-o9 |-03502 |-19 | 10390 |: 
































[ 185 J 
EXAMeLss. 
*(1sé.) What is the area of the segment whose height is 2 and the 
ehord 20? 
(First, oy Problem ILD) 
SiO’ + 2 = V1O4 = 10 198039 = chord of half the eve 5 
2 


3 






_ 13597385 == tlhe of ditto; 
pe Rees 20 = chord of the whole are ; 
‘ 83°597385 
2 = versed sin’; 





BUS 779080 Answer. 
(2nd.) What is the areca of a segment whose height is 18 and 
diameter of the circle 50 ? 
By Rule 3. | 
Here, 18 + 50 = ‘36 == tab. versed sine ; 


then tab, area to ‘86 = 25455 
250 == diameter ; 





636-375 Answer. 
(8rd.) Required the area of the segment whose chord is 16, the 
diameter being 20. 
10° = 100 
s= 6b 
/36 == 6, altitude of triangle ; 
10 — 6 = 4, altitude of segment ; 
chord of § are == 89442 
8 


71-5536 
chord of are == 16° 
3155-5536 
ISSLISG length of are ; 
20 
4[370°3572 
"92-5893 area of the sector ; 


f 186 4 


89442 — chord of § are; 





169] 1600 
tt) 
By Rule 1, TV i$4|7500 By Rule 3. 
92-5893 4\7 186 +111823 


400 
44-5893 Answer. 


43 = area of triangle ; 
445893 Answer. 





1788821486400 
[357764 
128636 
PROBLEM XIIL 
Zo find the Arca of a circular Ring, or Space included ‘palsies 
two concentric Cireles. 

Ruru.—Take the Difference between the two Circles for the 
Ring, or multiply the sum of the Diameters by thcir Difference, 
and multiply the produet by ‘7854 for the answer. 

EXAMPLES. ~ 

(lsé.) The diameter of twa concentric circles being 20 and 10, 

required the area of the ring between their circumferences. 
20 
10 
“BO” 
10 difference ; 
“300 
“785-4 
235°62 Answer. 
. (2nd.) What is the area of a ring, the diameter of whose 


bounding circles are 6 and 4? 
4 
6 


» 10" 
2 difference ; 
20 
“7854 
15°708 Answer. 
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PROBLEM XIV. 
To measure long irregular Figures. 

Repe—Take the breadth in several places at equal distances, 
add the first and last together, and then. divide this sum of the 
breadths by 2 for the half sum or arithmetical mean between those 
two; then add together this mean and all the other breadths, 
omitting the first and last, and divide the sum by the number of 
parts so added, which will give a medium breadth among the whole; 
then multiply it by the length, to give the true Area, If the 
breadths be not taken at equal distances, then compute all the 
little trapezdids separately, and add them all together; or, add all 
the breadths together, and divide the sua by the whole number of 
them for the mean breadth to multiply by the length for the whole 
Area, which will not be far from the truth. 


EXAMPLEs. 


{1st.) The length of an irregular figure being 84, and the 
breadths at 6 equi-distant places, 17-4, 20°6, 142, 16°5, 20°1, 
24'4, what is the area ? 

17-4 re 
2a : 

2]41'8 i 
209 i 
20°6 
14-2 ast 








1550-64 Answer. | 


a 
ee, 
By 
—_ 


MENSURATION OF SOLIDS. 


PROBLEM Tf. 
To find the Solidity of a Cube.* 


Rurs.—Cuhe one of its sides for the contents; that is, multiply 
the side by itself, and that product by the side again. 


EXAMPLEs. 


(1et.) How many solid fect are there in the cube whose side is 
18 inches ? 





By Duodecimals, ‘ By Decimals. 
1-6 : 15 
1-6 i 
1-6 H 
0-9 i 
2-3 i 
1-6 : 
2-3 i 
1-1-6 i 
3-4-6 Answer. { 34 Answer, 
(2nd.) How many solid feet are in the cube whose side is 22 feet ? 
22 
22 
44 
4h 
484 
22 
968 
968 





LOGIS solid fect, Answer. 





* A Cube is a solid body having six sides, which are Squares, the sideg 
perpendicular to one another, and jike a die. 
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PROBLEM IT. 
To find the Solidity of a Parallelopipedon.* 
Recre—Multiply the length, breadth, and depth or altitude, all 
continually together for the solid contents; that is, multiply the 
length by the breadth, and that product by the depth, 
ExaMpPirs. 


(ist.) Required the contents ¢ (2zd.) Required the number of 
of a parallelopipedon whose ; eubic feet in a block of mar- 
length is 105, breadth: ble whose length is 8 feet 2 
4°2, and height 3-4. ; inches, breadth 2 feet8 inches, 

$ . and depth 2 feet 6 inches. 






105 3-2 
42 2-8 
210 | So 
420 2-14 
apt We + (Bs be 
84 Ny 2 2B» 
ir A tad = os 16- 10- 8 
1323 422 28 
14994 nites 1-1-4 
PROBLEM III. . 


To find the Solidity of any Prism. 
Rve.—Multiply the Area of the base, or end, by the height 
or length, and it will give the contents,—which rule will do, whe- 
ther the Prism be triangular, or square, or pentagonal, &c., or 
round, as a Cylinder. 


Exaenrs. 
(1s¢.) Required the solidity of a triangular priem whose length 
is 10 feet, and the three sides of its triangular end, or, base, 
are 5, 4, 3 feet. 





GO Answer. 





* A Parallelopipedon is a solid, having six rectangular sides—every opposite 
pair of which are equal and parallel. 

+ A Prism isa solid whose ends aro any plane ligures which are parallel, 
equal, and similar, and its sides are Parallelograms. 


Ta 


fo l4e 4 


(2ad.) What is the contents of a hexagonal prisn, the length 
being S feet, and each side of its end 1 foot 6 inches ? 


ae 
oct 


lac 


“5 
15 

2:25 

2°598076 (by Prob. VIL. Mays, Svrunr.) 
12990380 

5196152 
5196152 
§$456710 

8 

46°765368 Answer. 





(3rd.) Required the contents of a cylinder whose length is 20 
feet and circumference 5} feet. 
By Problem X. 
5d" = 80°25 
07958 
24200 
15125 
27225 
21175 
2°407295 
9 


2 


481459 Answer. . 
(Ath.) What is the contents of'a round pillar whose height is® 


16 feet, and diameter 2 feet 3 inches ? 
By Problem X. 
225° = 50625 
T7854 
20°2500 
253125 
405000 
354375 
3°97 60875 
16 


“63617400 Arisccer. 




















* 
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PROBLEM IY. 
To find the convex Surface of a Cylinder.* 
Rerie.—Multiply the cireumference by the height or length of 
the Cylinder. 


NorE.—Tho upright surface of any Prism is found in the same manner, 
vig, by multiplying the Perimeter of the end by the length; and the solidity 
of a Cylinder is found as the Prism in the last problem. 


EXAMPLES. 


(isé.) Required the convex sur- { 2ad.) What is the convex sur- 
face of a cylinder whose { face of the cylinder whose 
length is 20 feet and its dia- } length is 18 feet 6 inches, 
meter 2 feet. g and circumference 5 feet 4 

(First by Problem VIIT, Mens, Sucere) i inches ? 
As 1: 81416 ::2 H By Duodecimals, 


2 va 18-6 
ccoroy) oe 
20 92-6 

3-2 





125-6640 Answer, S& 
98-8 Answer. 
(Vide Fig. Prox. IIT, Examprr IV. 


a 


PROBLEM Y. 
To find the convex Surface of a right Cone.+ 
Routz—Maultiply the civeumferente of the Buse by the slant height 
or length of the side, and take half the product for the surface. 
: EXAMePres, 
(1s¢.) What is the convex surface of a cone whose side is 20 and 
the circumference of its base 9? 4 





9 X% 20 = 180 + 2 = 90, duswer. 








* A Cylinder is a round Prism having Circles for its ends. 
+ A Cone is a round Pyramid having a cireular Base, 


{ 1#2 j 


(2nd.) Required the convex surface of a cone whose slaut height 
is 50 feet and the diameter of its base 8 feet 6 inches. 


First by Problem VIII. Mensvration Sure.) 


1; 31416 :: 85 
85 
157080 
251328 
26:70300 





PROBLEM VI. 


Lo find the convex Surface of the Frustum* of a Right Cone. 


Rore.—Add together the Perimeters of the two ends, then 
multiply that sum by the slant height, or side of the Frustum, and 
take half the product for the Surface. 


Examries. 


(1st.) What is the convex surface of the frastum of a cone, 
the slant height of the frustum being 12°56, and the cireum- 
ference of the two ends 6 and 8-4? 


6 
84 
iad 
125 
720 
1728 
2/1800 


90° Answer. 











* A Frustum, or trunk, is the part that remains at the bottom after the 
Segment is cut off. 
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(2nd.) Required the convex surface of the frustum of a eone, the 
side of the frastum being 10 fect 6 inches, and the circumfer- 
ence of the two ends 2 fect 3 inches and 5 feet 4 inches. 


By Duodecimals, _ Or, by Decimais. 
2-3 2:25 
5-4 BBE 
7-7 738 

10-6 105 






2)79 
39- 9-9 Answer. 





PROBLEM VI. 


To find the Solidity of a Cone or any Pyramid* 


Rutz.—Compute the Area of the Base, then multiply that Area 
by the height, and take 3rd of the product for the contents. 


EXaMrits. 
(ist.) What is the contents of a cone, its height being 10} feet, 
and the circumference of its base 9 feet ? 


(By Problem X. Muns. Strexvicres.) 
9? = 81 
07958 (See fig. to Prob. V.) 
“07958 
63664 
644598 area of the base ; 
105 


* 





2256093 Answer. 





A Pyramid isu solid having any plane figure for a Base, and its sides 
ave Triangles whose Vertices mect in a point at the top, called the Vertex 
of the Pyramid. 
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(2nd.) Required the contents ofa triangular pyramid, its height 


being 14 feet 6 inches, and the three sides of its base 5, 6, 7. 


then, 9 
4 


“Ee 
3 
10s 


» 





216° = 14-696938 area ; 
105 
73181692 
58787754 
14696933 








“710352010 Answer. 


(3rd.) What is the contents of a hexagonal pyramid whose height 
is 64, and each side of its base 6 inches ? 


ine 
(By Prob, VEL. Mess. Seprur.) 6 = 1 foot. 


25980762 area of hex. ; 


Os 





Answer. 
Or, G* = 36 - 2:5980762 





s[s08s007s0is 
1-9953225216 Ff, duster. 
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\PROBLEM VIII. 
To find the Solidity of the Frustum of a Cone or any Pyramid. 
Rures. 


I—Add into one sum the Areas of the two ends and the mean 
proportional between them, or the Square-root of their product, and 
take 4 of that sum for a mean Area, which multiplied by the 
height of the Frustum will give the contents. 

II.—When the ends are regular plane figures, the mean Area will 
be found by multiplying } of the corresponding tabular number bo- 
longing to the Polygon, either by the sum arising by adding together 
the Square of a side of each end and the product of the two sides, or 
by the Quotient of the Difference of their Cubes divided by their 
Difference, or by the sum arising from the Square of their half Differ- 
ence added to 8 tines the Square of their half sum, 

ILl.—And in the Frustum of a Cone, the mean Area is found by 
multiplying -2618, or 4 of +7854, either by the sum arising by adding 
together the Squares of the two Diameters and the product of the two, 
or by the Difference of their Cubes divided by their Difference, or by 
the Square of half their Difference added to 8 times the Square of their F} 
half sam; or, if the Cireumferences be used in like manner instead 
of their Diameters, the Multiplier will be 02654 instead of -2618. 


EXAMPLES. 
(is¢.) What is the solidity of the frustum of a cone, the altitude 
being 25, the circumference at the greater end 20, and at the 
less end 10? 
20° == 400 square of circumference at the base ; 
10* == 100 ditto ditto upper end ; 
10 K 20 == 200 product of both 
700 Letreumferences ; 
07958 
3]55°706 
185683. 2 
25 
§2540 
37136 
16 
464216 Answer. 





CG 
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(2nd.) How many solid feet are in a piece of timber whose bases 
are squares, each side of the greater end being 15 inches, and 
each side of the less end 6 inches, also the length or perpen- 
dicular altitude 24 feet ? : 

261 area of the squares ; 


15 90 
1 . 8351. 
225 area of the greater a V7 
_36 in. 288 = height of frustum ; 
1350 536, 
675 936 
$100 = 1/90 = mean area ; 234 


19'S eubie feet ; 





(8rd.) To find the contents of the frustum of a cone, the altitude 
being 18, the greatest diameter 8, and the least 4. 
S* = 64 
4 = 16 
80 = square of diameters ; 
4x 8 = _ 32 = product of ditto ; 
112 
2618 
31416 





3216 
18 height ; 
2345728 
295216 
527-7888 Answer. 

(4th.) What is the solidity of a hexagonal frastum, the height 
being 6 feet, the side of the greater end 18 inches, and of the 
Jess 12 inches ? 

4°75 
8660254 
43301279 
60621778 
34641016 
4°113620650° 
6 


246817239 Answer, 
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PROBLEM IX. 
To find the Solidity of a Wedge. 
Rute.—To the length of the edge add twice the length of the 
back or base, and reverse the sum, multiply the height of the wedge 


by the breadth of the base, then multiply this product by the reversed 
sum, and take } of the last product for the contents. 


EXsMPLes. 


(1sé.) Required the contents of a wedge, the length and breadth 
of the base being 70 and 30 inches, the length of the edge 
110 inches, and the height 34 29016. 

3429016 
____ 30 
102°87048 

250 


51435240 
20574096 


1728] 4286°27 cubic inches; » ©% 
24-8048 cubic feet, Answer. 





PROBLEM X. 
To find the convex Surface of a Sphere or Globe. 


Rutz.—Maltiply its Circumference by its Diameter. 
Nore.—In like manner the convex Surface of any Zone or Segment is 
found by multiplying its height by the whole Circumference of the Sphere, 





EXaMPLes. 

(1st.) What is the convex sur-} (2nd) Required the area of the 
face of a sphere whose dia- surface of the Earth, its dia- 
meter is 7, and the circum- meter or axis being 7957$ 
ference 22? miles, and its circumference 

25,000 miles. 
7957-75 
3 
ae H 25000 
satis 8978875000 
1591550 





154 Answer. petndtecntadree 
: “19894875 Answer. 





r is 4 


. 


(8rd.) The axis of a sphere ; (4th.) Required the conves sur- 


being 42 inches, what is the face ofa spherical zone whose 
convex superficies of the | breadth or height is 2 feet, 
segment whose height is 9: and cut from a sphere of 124 
inches ? : feet diameter. 

7:22: 42 ; 7: 22:: 125 


22 
84 i 





i 39-285, 
H 2 
1188 Answer. j F857 Answer. 





PROBLEM XI. 
To find the Solidity of a Sphere or Globe. 
Rote.—Find the Cube of the Axis, and multiply it by +5236. 
Examrne. 


(Ist.) To find the contents of the sphere whose axis is 2 feet 
8 inches, i 


2666666 
2 666666 
15999996 
15999996 
15999996 
15999996 
15999996 
15299996 
5333332 
7111107555556 
2 666666 
426666 36 
42666645333336 
42666645333336 
42666615333336 
4266664533336 
42666645333336 
14222215111112 
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PROBLEM XII. 
To find the Solidity of a Spherical Segment. 





Rure.—tTo three times the Square of the Radius of je add 
the, Square of its Height; then multiply the sum the said 
Height, and the product again by 5236. 

ExamMpres. 
(Ist.) What is the solidity of the segment of a sphere whose 
height is 9 and the diameter of its base 20? 
10° = 100 
3 
300 = 8 times the square of the radius ; 


92 == B81 = square of height ; 
9 == height ; 






= tab. number; 

20574 i 
10287 
6858 \ ‘ f 

17145 a : a 


17954244 Answer. ret toe? 





. (2nd.) Required the contents of the spherical segment whose 
height is 24, and the diameter of its base 861684, 
= radius ; 





















i 
1723368 
3446736 
1292526 * 
1723368 
185624828564 = * radius ; 
3 
355°6874185692 = 3? radius ; 
5 0625 == square of height ; 136-6873842807 
60'7499 185602 wie ry ORIG, 
= height ; $301213056842 
3037497428460 4100621528421 
1214998071384 2733747685614 
1214998971384 6834369214035 


136 6873842807 0987152 Ans. 
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PROBLEM XIII. 
To find the Solidity of a Spherical Zone or Frustum. 


Ruis.—Add together the Square of the Radius of each end and 
$ of the Square of their Distance, or of the Height; then multiply 
the sum by the said Height, and the product again by 16708, 


EXAMPLES. 


(1st.) Required the contents of a zone whose greater diameter 
is 12, less diameter 10, and height 2. 


6' == 36 = (radius of greater end)* 
5° = 25 = (radius of less end)? 
fof 2—= 1) = } of altitude ; 

624 


° 


2= altitude ; 
Rw =f, 
henee, 15708 
aT 
62832 
109956 
47124 






195°8264 Answer. 





(2nd.) What is the contents of a middle zone, whose height is 
8 feet and the diameter of each end 6? 
z= 9 
B°= 9 = (radii of both ends)* 
FolB = 212 = (of altitude)* * 
BOL 
8 == altitude ; 
aig = 
hence, 1°5708 
944 
62832 
62832 
141372 
3/1482°8352 
494-2784 Answer. 
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PROBLEM XIV. 
To find the Surface of a Circular Spindle. 

Rurz.—Multiply the Length, 4B, of the Spindle by the Radius, 
OC, of the revolving Arc; multiply also the said Arc, ACB, by the 
central Distance OZ, or Distance between the centre of Spindle and 
centre of the revolving Are; subtract the latter product from the 
former, and multiply double the Remainder by 3:1416, or the single 
Remainder by 6°2882 for the Surface. 

Nore.—tThe same Rule will serve for any Segment or Zone cut off perpen. 
dicular to the Chord of the revolving Arc, only using the particular length of 
the part and the part of the Are which describes it, instead of the whole 


Tength and whole Are. 
EXAMPLE. 


What is the surface of a circular spindle whose nasa is 24, and 
thickness in the middle 18 ? 
AE = 12° == 14 : 
EO = 92 = 81 
VJ 225 = 15 == AO 
AQ 15° 


ae = 25 + 1S 1D = CO; 
00 = FET, = B+) 5 


= half are ; 


= chord of whole are ; 





32 = ACB 
5== OK 
502656 105 
602656 12 
62832 


TISl2416 Answer. 
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PROBLEM XY. 
To find the Solidity of a circular Spindle. 


Rurz.—Multiply the central Distance, OE, by half the Area of 
the revolving Segment ACBEA ; subtract the product frora 4rd of 
the Cube of A# half the length of the Spindle; then multiply 
the Remainder by 125664, or 4 times 31416 for the whole 
contents. . 


EXAMPLE. 


What is the solidity of a circular spindle whose length is 24 and 
middle diameter 18 ? 
Here, by the Example in the preceding problem, we have the 
Are ACB = 82; hence the Are 4C=16; also CO, or the 
Radius, = 125, and OF = 3°5. 


Then, (ly Problem XII.,—Mensvratron Supurr. ) 


AO x OC = 16 x 125 = 200 = area of sector; 
AB KX OF = 24 x 33 42 = area of triangle ; 
ne) 158 = area of segment ; 


Now, (by the Rule ;) 








OL = 35 
79 = half the area of the segment ; 
395 : 
237 
3768 «811728 
576 = 4 the cube of AE; 
2765 
12 5664 
1130976 
1130976 
251328 
3763°6368 Answer. 





‘ 9 
Or, 53 = ‘36 = height of segment ; 


gl 


then, 25455 eorresponding tab, number 
625 159-09: 375 = ACBEA; 


R75 - 
50910 
152730 


159-UU373 












2734140625 


576 = 4 of the cube of AE; 
278-4140625 


‘T1903137500 
17855156250 
* 17855156250 
14879296875 
5951718750 
2975859375 
3789°583925 Answer. 
PROBLEM XVI. 
To find the Solidity of the middle Frustum or Zone of a 
circular Spindle. 

Roxe.—From the Square of half the length of the whole Spindle, 
take 4rd of the Square of half the length of the middle Frustum, and 
multiply the Remainder by the said half length of the middle Frus- 
tum. Multiply the.central distance by the revolving Area which 
generates the middle Frustum ; subtract this latter product from the 
former, then the Remainder multiplied by 6° as or twice 3°1416, 
will give the contents. 

EXAMPLE. 

What is the contents of the middle frustum of a circular spindle 

whose length is 20, greater diameter 18, and least diameter 8 ? 

Here, DG == 4 MN = 49 =10 = half the length of the middle 

frustum. : 

EG=}EF—} AD =} —§=5, versed sine of segment ; and 

diameter of generating circle = DG + EG? = a! x 25 
= 725 - 25; the radins =: 125 == OH or OR. 


w 





f it? 


Also EGO[ = OE — EI = 125 —9 == 3:5 = OF == eenival 
distance ; 


(Problem IT.) 12:5? 













== 15625 = 10; 


(Problem XTT) 4 





Hai 15 liddo. halftneals ws Zolespindlos 
223646 : 





69389375 a 
Ayea of DUNC = 80 


8: 23 
11077082 
31245 

3657 16077608112 Answer.” 

PROBLEM 

To find the Superficies or Solidity of any regular Body. 
Ruve [.—Multiply the proper tabular Area (taken from the fol- 
lowing table), by the Square of the lincar edge of the Solid, for the 
Superficies. 

I1.—-Multiply the tabular Solidity by the Cube of the linear edge 

for the Solid contents. 



































SUBFACES AND SOLIDITIES OF REGULAR Bovis. 
|x umber of Faces. Naines. Surfaces. | Solidities. 
ah ee ee i " 
| 
4 Betrahedron, 0.0.0.6... D5 | O11785 | 
6 Hezahedvon, ... «1 600000 | 100000 
| 8 Octahedron, 346410 | 0-47140 | 
12 | Dodecahedron, «| 2061578 766312 
20 Teasehedron, ... 0.0.0...) 866025 218169 








F155 7 
EXAMPLES. 


(1sé.) What are the superficies and solidity of the hexahedrow 
whose lineal side is 2. 


2° = 4 == square of the lineal edge of the solid ; 


6 = tab. nanher ; 





2k superficies, daswer. 
2? = 8 = eube of lineal edge ; 
1 = tab. number; ¢ 
8 solidity, Answer. $ 


(2nd.) Required the superficies and solidity of the octahedron 
whose lineal side is 2? 
2? = 4 2=8 
34641 = tab. number; 4714 == tab. number ; 
18°3564 superficics ; Answer. 3°77120 solidity, Answer, 
(8rd.) Required the superficies and solidity of the dodecahedron 
whose lineal side is 2? 
== 4— square of the lineal edge of the sotid ; 
2064573 = tab. number ; 2=8 
$2'58292 superficies, Answer. _! ‘66312 = tab. number ; 
6130496 solidity, Ans. 
(4th.) What are the superficies and solidity of the icosahedron, 
whose lineal side is 27% 
emt = 
8 66025 tab. number ; 2:18169 
BLEGL100 superficies, Answer. 17°45352, solidity, Ane. 


PROBLEM XVIII. 
To find the Surface of a cylindrical Ring, 

Rutz —This figure being only a Cylinder bent round into a ring, 
its Surface and Solidity may be found as in the Cylinder, namely, 
by multiplying the Axis, or length of the Cylinder, by the Circum- 
ference of the Ring, or of the Section for the Surfaee, and by the 
Area of a Section for the Solidity. 

w 2 
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Or use the following Rule for the Surface.—To the thickness of 
the Ring add the inner Diameter; multiply this sum by the thick- 
ness and the product again by 98696, or the Square of 38-1416. 


EXAMPLE. 


What is the surfage of a ring whose inner diameter is ‘16, and 
thickness 4? 





4 thickness ; 
bs 16 = inner diameter ; 
+ 


80 j 
98696 == tab. number ; 
759-563 Answer, 


PROBLEM XIX 
To find the Solidity of a cylindrical Ring. 


Rvie.—To the thickness of the Ring add the inner Diameter ; 
then multiply that sum by the Square of the thickness, and the 
product again by 24674, or 4 of the Square of 8:1416 for the 
Solidity. 

ExaMpre, 


What is the solidity of a cylindrical ring whose thickness is 4, 
and inner diameter 16 ? 


4 thickness ; 
16 inger diameter ; 
5 
16 = square of thickness ; 
820 
24674 = tab. number ; 
493480 
74022 
789°5680 Answer. 


TIMBER MEASURING. 
PROBLEM I. 
To find the Area or Superficial Contents of a Board or Plank. 
Rure.—Multiply the length by the mean breadth, 


Nore.—When the board is tapering, add the breadths at the two ends 
together, and take half the sam for the mean breadth, 


EXAMPLES. 


(1st.) Required the contents of a board whose length is 1] feet 
2 inches, and breadth 1 foot 10 inches. 





By Duodecimals. By Decimals (Repetends.) 
11-2 = length; 116 
1-10 breadth ; _183 
jl-2 
9-3-8 
Q0-5- 8 Answer, 89333 
: 111666 
20-472 


(2nd.) What is the value of a plank which is 12 feet 9 inches 
long, aud 1 foot 8 inches broad, at 234. a foot ? 


Or, 12:75 


12-9 1:35 
1-3 6375 
12-9 ; 2550 
16-11-83 

a2. 7-10 

ygl0- 7-11 





OB. 9 Answer. «33203125 Bs. Bid, Answer. 


J 


ie) 


{15 


(8rd.) Required the value of 5 caken planks at 3d. per foot, each 
of them being 17} fect long, and their several breadths are 
as follow, namely, 2 of 18} inches in the middle, 1 of 144 
inches in the middle, and the 2 remaining ones, each 18 


inches at the broader end, and 114 at the narrower, 





t. 
Or, 2 of IS$=2- 8 





1 of Mb=1- 2-3 
2QoFf StI =!Z- 5-3 
1 ; 
1o2- 
£os ad 
10Kx10+2=102 





3703125 
12 
Sass 
pI 
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£1 5s. 84d, Answer. 


PROBLEM If. 
Zo find the Solid Contents of a squared or four-sided Timber. 


Ruxe.--Multiply the mean breadth by the mean thickness, and 
the product again by the length, and the last product will give the 
contents, 
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Exaweces. 
(1s¢.) What is the contents of the piece of timber whose length is 
244 feet, and the mean breadth and thickness each 1:04 feet ? 


LO4 mean breadth ; 
1:04 mean thickness ; 
416 
164 
10816 
245 length ; 
54080 
43264 
21632 
26-4992 Answer. 
(2nd.) Required the coutents of a piece of timber whose length 
is 20°38 fect, and its ends unequal squares, the side of the 
greater being 193, and the side of the less 9} inches. 


1:2083 = mean breadth ; 





. 1:2083 = mean thickness : 
9|36250 
, * 40877 
49-125 966666 
9875 24166666 
12/29 3 
2) 34166 
12083 ; 








7 Answer. 

(3rd.) Required the contents of a picee of timber whose length 
is 27°36 fect at the greater end, the breadth is 1-78, and the 
thickness 1-23, and af the less end the breadth is 1:04 and 
thickness 0-9 ? 





2 





15087 
L41 27°36 Length 3 
1-04 1.07 Ss 
18 987 45261 
2F-53 141 105609 


L41 mean breadth ; T50s7 80t74a 
£1-278082, Answer, 





160 


PROBLEM LT. 
To find the Solidity of round or unsquared Timber. 

Ree L, or Common Rule.—Multiply the Square of the quarter 
girth, orth of themean Circumference, by the Length for the contents. 
ExaMpes. 

(1st.) What is the contents of a tree whose mean girth js 8-15 
feet, and length 14 feet 6 inches ? 
AB-15 
sz quarter girth ; 






55122 

63000 

55125 

“62015625 square of quarter girth ; 
145 length ; 





62015625 . 
8 992265625 Answer. 
(2nd.) Required the contents of a tree whose length is 174 feet, 
which girths in 5 different places as follows, namely, in the 
first place 9-43 fees in the second, 7-92; in the third, 6-15; 
in the fourth 474, and in the fifth, 3°16. 
943, 
792 
615 24649 
474 
316 


mean girth ; 





3 Answer. 





24649, 

Nore.-When the tree is very irregular, add all the girths together, and 
divide the sum by the number of them for the mean girth then proceed by the 
Rule. * 

Ruce II,—Multiply the Square of $th of the mean girth by double 

the length, and the product will be the contents, very near the truth, 


ExaMp.es. 


(ist.) Required the contents of a tree which is 24 feet long, and 
mean girth 8 feet. 





256 
[S double the length ; 


2048 
1024 


122-88 Answer. 


(2nd.), The length of a tree is 14} feet, and mean girth 3:15 feet, 
what is the contents ? 
5815 
“63 
63 
189 
378 ° ; 
5969 = } square of mean girth ; 
29 


35721 
7938 
1LS101 Answer. 


(8rd.) The length of a tree is 17} feet, and its mean girth 6-28, 
what is the contents ? 


5|628 
1-256 
1-256 
7536 
6280 
2512 
1256 
1:577536 
345 == double the length ; 
7837680 
6310144 
4733608 


ery 





ikea PP jeceeccc, 
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MASONS’ WORK, 


To Masonry belongs all sorts of Stone-work, and the measure made 
use of is a foot, either Superficial or Solid. 

Walls, columns, blocks of stone or marble, &e., are measured by the 
cubic foot, and pavements, slabs, chimney-pieces, &c., by the super- 
ficial or square foot. 


Cubie or Solid Measure is used for the materials, and Square 
Measure for workmanship. In the Solid Measure the true length, 
breadth, and thickness are taken and multiplied continually together. 
In the Superficial there must be taken the Jength and breadth of 
every part of the projection which is seen without the general up- 
right face of the building.” 


ExaMpies, 


(1st) What is the solid contents of a wall, the length being 24 
feet 3 inches, height 10 feet 9 inches, and 2 feet thick ? 


24-3 length ; : 2425 
10 - 9 breadth ; 10-75 
242-6 12125 
“242-6 
18-2-3 16975 
260- 8-3 cal . 
2 breadth or thickness ; 260-6875 


2 


521-4-6 te: ——— 
ah. 4-67 521-375 Answer. 


(2nd.) Required the value of a marble slab at 8e. per foot, the 
longth being 5 feet 7 inches, and breadth 1 foot 10 inches. 
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In a chimney-picce, suppose the length of the marble and slab— 


Eaeh, ...... set cestenteneeeeees sea. & feet 6 inches, 
Breadth of both together, .,.... 3 feet 2 inches, 
Length of each jamb, ........... 4 feet 4 inches, 
Breadth of both together, ....... 1 foot 9 inches, 
Required the superficial contents. 

4-6 

4-4 3-2 

; 1.9 is-6 

4-4 9 

828 ln-3 

7-7 7-7 


21-10 inches, Ans. 


CARPENTERS’ AND JOINERS’ WORK. 


To this branch belongs all the Wood-work of a house, such as 
Flooring, Partitioning, Roofing, &c. 

Nore.—Large and plain articles are usually measured by the square foot or 
yard, &c,; but enriched mouldings and some other articles are often estimated 
by running or lineal measure, and some things are rated by the piece. 

In measuring joists it is to be observed that only one of their 
dimensions is the same with that of the floor, and the other will 
exceed the length of the room by the thickness of the wall and 
Ard of the same, because each end is let into the wall about 3rds of 
the thickness. 


No deductions are made for the hearths, on account of the addi- 
tional trouble and waste of materials. 


Partitions are measured from wall to wall for one dimension, and 
from floor to floor as far as they extend for the other. 


No deduction is made for doorways, on account of the trouble of 
framing them: é 

In measuring of Joiners’ Work the string is made to ply close 
to every part of the work over which it passes, 


x2 
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The measure of centering for cellars is found by making a string 
pass over the surface of the arch for the one dimension, and 
taking the length of the cellar for the other; but in groin centering 
it is usual to allow double measure on account of their extraordinary 
trouble. 


In Roofing, the length of the house in the inside, together with 
3rds of the thickness of one gable, is to be considered as the length, 
and the breadth is equal to double the Jength of a string, which ia 
stretched from the ridge down the rafter and along the eaves-board 
till it meets with the top of the wall, 


For Stair-cases, take the breadth of all the steps by making a 
line ply close over them from the top to the bottom, and multiply 
the length of this line by the length of a step for the whole Area. 
By the length of a step is meant the length of the front and the 
returns at the two ends, and by the breadth is understood the girth 
of its two onter surfaces, or the tread and rise. 


For the Balustrade, take the whole length of the upper part of 
the hand-rail, and girt over its end till it mects the top of the 
newel-post for the length, and twice the length of the balustur upon 
the landing, with the girth of the hand-rail, for the breadth, 


For Wainscoating, take the compass of the room for the length, 
and the height from the floor to the ceiling, and making the string 
ply close into all the mouldings for the breadth. Out of this 
must be made deductions for windows, doors, and chimneys, &e., 
but workmanship is counted for the whole on account of the ex- 
traordinary trouble, 


For Doors, it is usuxl to allow for their thickness by adding it 
into both the dimensions of length and breadth, and then multiply 
them together for the Area. If the door Le panelled on both sides, 
take double the measure for the workmanship, but if one side only 
be panelied, take the Area and its half for tle workmanship. For 
the surrounding Architrave gird it about the outermost part for one 
dimension, and measure over it as far as it can be seen when the 
door is open for the other. , 
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Window-shutters, bases, &c. are measured in the same manner. 
In the measuring of Roofing for workmanship alone, the holes for 
chimney shafts and skylights are generally deducted. But in mea- 
suring for work in materials, they commouly measure in all sky- 
lights luthern lights and holes for chimney shafts, on account of 
their trouble and waste of materials. 


EXAMPLES. 


(ist.) A floor being 36 feet 3 inches long, 16 feet 6 inches broad, 
how many squares are in it? : 


36 - 8 length ; 36-25 
16.6 165 _ 
25020 18125 
18.1-6 21750 
3625 


100/598 - 1-6 


598-1-6 squares, Ans. 100/698 128 


5°98125 squares, Ant... 


(2nd.) How many squares are there in 173 feet 10 inches in 
length, and 10 feet 7 inches height or partitioning ? 
173 - 10 length ; 
10- 7 breadth; 


1738-4 
101- 4-10 


00/1839 - 8-10 
18:39 - 8-10 squares, Answer. 
(3rd.) What cost the roofing of a house at 10s, 6d. a square, the 
length within the walls being 52 feet 8 inches, and the breadth 
30 feet 6 inches, reekoning the roof $rds of the flat ? 
ft. ins. 


52-8 £8 a 

30 - 6 0-10- 6 
580-0 eee Se 

26 - 4 3. 3-0 

21606 - 4 flat roof; rete 

803 - 2 2-1 o 


10/2409 - 6; 63 sloped roof 
24 ag. 94 feet, 12-12-1193 Anewer. 
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(4th.) To how much, at 6s. per square yard, amounts the wains- 
coating of a room, the height taking in the cornice and 
mouldings being 12 feet 6 inches, and the whole compass 83 
feet 8 inches, also the three window-shutters are each 7 feet 
8 inches by 3 feet 6 inches, and the door 7 feet by 3 feet 6 
inches, the door and shutters being worked on both sides, and 
reckoned work and half-work ? 





83 - 8 whole compass ; St ins. 
12-6 7-3 window-shutlers ; 
1004-0 3-6 
41-10 ; : 23-0 
045-10 8-10 
52- 6 : 26-10 
9{loo8 = 4 Ba ine, 2D 
“joa 80-6 8 -6 
‘ 6 24-6 24 - 6 dvor ; 
20/732 2105 - 0 
£36. 12 Answer. 52-6 


ay of 6s, == 4/ of 4 foot. 





SLATERS’ AND TILERS’ WORK. 





Iy these articles the contents of a Roof is found by multiplying the 
length of the ridge by the girth over from eaves to eaves, making 
allowance in this girth for the double row of slates at the bottom, 
or for how much one row of slates or tiles is laid over another, 


When the Roof is of a true pitch, that is, forming a right angle 
at top, then the breadth of the building, with its half added, is the 
girth over both sides. 


In angles formed in a Roof ranning from the ridge to the eaves, 
when the angle bends inwards, it is called a valley, but when out- 
wards it is called a hip. 


Deductions are made for chimney shafts or window holes. 
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EXAMPLE. 
To how much amounts the tiling of a house at 25s. 6d. per 
square, the length being 43 feet 10 inches, and the breadth 
on the flat 27 feet 5 inches, also the eaves projecting 16 inches 


on each side, aud the roof of a true pitch ? 
52 -8 





1606 - “k flat roof ; 
803-2 
100; 


19 - 62 sloped roof; 
2k 3y., Ob feet, Answer. 











PLASTERERS? WORK. 


Prasterrrs’ Work is of two kinds, namely, ceilin}, which is 
plastering upon laths, and readering, which is plastering upon walls, 
which are measured separately. 

The contents are estimated either by the foot or yard, or square of 
100 feet. Enriched mouldings, &e., are rated by running or lineal 


Measure, 


Deductions are to be made for chimneys, doors, windows, &c. ; 

but the windows are seldom deducted, as the plastered returns on 

the top aud sides are allowed to compensate for the window opening. 
Exampnss. 

(1sé.) To how much amounts the ceiling of a room at 10d. per 
yard, the length being 21 feet 8 inches, and the breadth 14 
feet 10 inches ? 

9182138 square feet ; 
“85-7098765 square yards ; 





21- 8 0416 £ = 10d. 
_l4:10 opriassa03~ * 
303-4 “ayBéeseaaed 
_i8- 0-8 357098765 
B21- 4-8 1428395062 
445791152286 £; 
20 
9°7582304573 
12 


9008765455 £1-9-9 Ans. 
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(2nd.) The Jength of a room is 18 feet 6 inches, the breadth 12 
feet 3 inches, and height 10 feet 6 inches, to how much 
amounts the ceiling and reudering, the former at Sd. and the 
latter at 3d, per yard, allowing the door to be 7 feet by 3 feet 
8 inches, and a fire-place of 5 feet square ? 


18 - 6 length ; 
12 - 8 breadth ; 











222-0 
4-7-6 ; 
226-7 - 6 = 9 226-625 
25-1505 
$95005 
‘$3985 
2x186=87-0 2 pn in, 643-9 1662975 
2% 123 = 24-6 door7 % 3-8 = 25-8 20 
* GL- 6 chimney 5 x5 = 25-0 1325935 ~ 
10-6 5o- 8 AQ 
613-0 593-1 31120 
80-9 : 


613 - 9 


£1-13-38, Answer. 


Ran nie nee annie 


VAULTED AND ARCHED ROOFS. 


AxncHep Roof are either vaults, domes, saloons, or groins. 


Vaulted Roofs are formed by Arches springing from the opposite 
walls, and meeting in a line af the top. — 


Domes are made by Arches springing from a circular or polygonal 
base, and meeting in a point at the top. 


Saloons are formed by Arches connecting the side walls tu a flat 
roof or ceiling in the middle. 


Plea 


Groins are formed by the intersection of Vaults with each other. 


Vaulted Roots are commouly of the three following sorts ; 








ircular Roofs, or those whose Arch is some part of the 
Circumference of a Circle. 

Sceond,—EUiptical or oval Roofs, or those whose Arch is an oval 
or some part of the Circumference of an Ellipsis. 

Third,—Gothic Roofs, or those formed by 2 circular Ares strack 
from dilferent centres, and meeting in a point directly over the middle 
of the breadth or span of the Arch. ' 





PROBLEM I. 
To find the Surface of a Vaulted Roof. 


Rcue.—Multiply the length of the Arch by the length of the 
Vault, and the product will be the Superticies. 
Notz.—to find the length of the Arch, make a line or string ply close to it 
quite across from side to side. 


Examenr. 


How many square yards are in the vaulted roof, the length of the 
arch being 42°4 feet, and of the vault 106 feet ? 
42:4 arch ; 
. 106 length of the vault ; 

2544 

424 

g/44944 
499-37 yards, Answer. 





PROBLEM II. 
To find the Contents of the Concavity of a Vaulied Roof. 
Rouve—Multiply the length of the Vault by the Area of one end, 


that is, by the Area of a vertical transverse Section, for the contents. 


Nore.—When the Arch is an oval, multiply the span by the height, and the 
product by °7854 for the Area. 
¥ 
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EXAMPLE. 
What is the contents of the vacuity of an oval vanlt whose span is 20 
feet and height 12 feet, the length of the vault being 60 fect! 


50 span ; 
2 height + 
12 height ; 





PROBLEM IIT. 
To find the Superficies of a Dome. 

Ruxe.—Find the Area of the Base, and double it; then say,—-as 
the radius of Base is to the height of the Dome, so is the double 
Area of the Base to the Superticics, 

Norn.—For the Superficies of a hemispherical Dome, take the double Area 
of the Base only. 
EXxaMrre, 
Required the superficies of a hexagonal sphere dome, each side of 
the base being 10 feet. 
07958 radius. fort. 





then say, as 15:9 : 20 height :: 
___ 1000 = 100° 15916 double the arca of base ; 
0795'8 area, 20 
2 


meray 15:9]31832|2000 feet, dns. 
1591°6 <= double the area ; 318 
PROBLEM lV. 
To find the Solid Contents of a Dome. 
EXAMPLE, 
What is the solid contents of a spherical dome, the diameter of 
whose circular base is 30 feet ? 
Diameter, 30° = 900 
“7854 
70686 feet, Answer. 





PROBLEM V. 
‘“ To find the concave Superficies of a Groin. 


Rers.—To the Area of the Base add } part itself of the super- 
ficial contents. 


EXAMPLE. 
Required “the superficies of a groin arch, raised on a rectangular 
base whose dimensions are 20 fect by 1G. 


Answer. 





PROBLEM VI. 
Lo find the solid Contents of a Groin Arch, 

Ruue.—Multiply the Area of the Base by the height ; from the 
product subtract ;'y of itself, and the Remainder will Le tle contents 
of the vacuity. 

Exaurne, 
What is the contents of a vacuity below an oval groin, the side 
of its square base being 24 feet, and its height 8 feet ? 


24 576 

24 8 height ; 

96 4608 
48 subtract 460°8 == 3, of itself; 
576 4147-2 Answer. 


* 

Norz I.—To find the Solid Contents of Brick or Stone Work which 
forms any Arch ‘or Vault, multiply the Area of the Base by the Height, in- 
cluding the work over the top of the Arch, and from the product subtract the 
coutents of the Vacuity found by the foregoing problems, then the Remainder 
will be the contents of the Solid Materials. 


IL—In Groin Arches, however, it is usual to take the whole as Solid with- 
out deducting the Vacuity, on account of the trouble and waste of ‘materials 
attending the eutting and fitting them to the Arch. 
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DETAILED STATEMENTS 
OF 
Numbers of work-people aad quantilies of material re- 
quired for the various kinds of work executed in the 
Department of Public Works. 





REMARKS. 


The proportion of Iubour and materials herein allowed is on a 
liberal seale and ought not to be exceeded, particularly that for 
masonry work, Some of the departinental officers believed or 
were led to believe by their subordinates that 700 bricks of the 

specified dimensions would not build 100 cubic feet of masonry, In 
consequence of this assertion I gave a fair trial to the masonry 
work, whilst making some additions to the Roman Catholic Chapel 
at Midnapore: I counted out 700 bricks, weighed 6 measures 
or 26} mds. of soorkey and 3 measures or 154 mds. of sifted 
ghooting lime, under my own personal superintendence and erected 
100 cubie feet of plain masonry, after this quantity was completed 
I found that there were upwards of 20 bricks left and 12. measure 
or about 7 cubic feet of mixed dry mortar; which result will be 
invariably found by a strict and lonest supervision, 

The labour also can be lessened by a cooly or two, the builder 
must however see that the bricks measure lis x 6 x 2) incheg, 
after they are burnt, for which purpose they ought to be. moulded 
somewhat larger; as the cutcha bricks shrink a little jn the kun, 

Ghooting lime and svorkey are of the same weight; ie.one measure 
or 5 eubie fect of ghooting lime will in weight, be equal to one 
measure or 5 cubic feeb of svorkey. 


- D. ALG. 





ABSTRACT 
OF THE 


FOLLOWING DETAILED STATEMENTS OF RATES. 


No, 1.—Exhibits the detail of workmen and materials requisite 
to construct 100 cubie feet of plain pueca masonry with kiln- 
burnt bricks and mortar in foundation. 

No. 2.—Ditto ditto ditto in superstructure to the height of 14 
feet from the ground. 

No. 3.—Ditto ditto ditto in ditto to the height of one story 
or 25 feet, 

No. 4.—~Ditto ditto ditto in ditto to the height of second story 
or 45 feet. 

No. 5.—Ditto ditto of masonry in foundation with kiln-burnt 

___ bricks set in clay. 

No, 6.—Ditto ditto of pucca arched masonry. 

No. 7.—Ditto ditto of 1000 running feet of pointing below the 
height at which masons can work without scaffolding. 

No, 8.—Ditto ditto ditto to the height of one story or 25 feet. 

No. 9,—Exhibits the detail of labour and materials requisite for 100 
superficial feet of lime and brick-dust beaten plaster not ex- 
ceeding 25 feet from the ground. 

No. 10.—Ditto ditto between 25 and 45 fect from the ground. 

No. 11.—Ditto 100 superficial feet of sand plaster in a lower 
story not exceeding 25 feet from the ground. 

No, 12.—Ditto ditto in an upper story or fromm 25 to 45 feet 
from the ground. 

No. 13.—Ditto 1000 supertivial feet in white-washing (8 coats) 
interior work. 

No. L4.—Ditto 100 superficial feet of lime terrace floor or a L 
brick-flat set in mortar. 

No, 15.—Ditto i00 ditto of brick in edge flooring. 
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No. 16.—Ditto 100 ditto of flat tiled flooring. 

No. 17.—Ditto 100 ditto of stone slab flooring. 

No, 18,—-Ditto 100 running feet of cornice pro. 12 Inches. 

No. 19.—Ditto 100 ditto of cornice pro. 2 feet. 

No. 20.—Ditto 100 superficial feet of flat roofing. 

No. 21.-——Ditto 100 superficial feet sloped rooting? 

No, 22.—Ditto 100 ditto of ditto (different). 

No. 23.—Ditto 100 ditto of pan tiled roofing on Henan 
frames with saul rafter. 

No. 24,—Ditto 100 ditto of thatched roofing with covering of 
grass 9 thick on framing of bamboo. 
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No. 1. 


For the construction of 100 eubie feet of plain masonry with 
kiln-burnt bricks and stone-limes mortar in foundations. 


Laxovr. 


* 1 Head Mason. 
8 Common Masons. 
8B Coolies. 
14 Laborers for excavating and mixing mortar. 
4 Bheestie. 


MArTERIALs. 


+ 700 Bricks 115 x 6 x 25 . 
¢ 8 standard measures of stone-lime. 
6 Ditto brick-dust. (sifted.) 
Pots, pans and sundries, 2 annas per 100 cubic feet. 


Tf kunkur-lime is used, the proportion will be— 
Lavovr. 
As above, 
MATERIALS. 


700 Bricks, (as before.) 

4-4 standard measures kunkur-lime. 

46 ditto brick-dusted (sifted.) 
Pots, pans, &e. as before. 





* Means } day’s tabour. 

+ The standard measure for bricks as presevibed in the Chief Engineer 
Colonel Goodwyn’s Cirenlar, No. 59, of i0th October 1854, is 11} inches X 6 
inches X 2} inches, with which when mortar is used of the proper thickness, 
four courses will equal 1 foot in height. The cubie contents of a brick 
== 172°5 cubic inches. 

+ Tho standard measure to be made 3 feet lon8, 2 feet wide and 10 inches 
deep, the contents of which are 5 cubic feet. . 

Norss,—Average weight of a brick when properly burnt == 10} Ibs. 
of a cubie foot of brick masonry from 100 to 115 lbs. 






> of acubic foot of lime slaked == 44 Ibs, 
BP of Sand 90 lbs. 
i ss of Puzzolana or poutided brick == 70 Ibs. 


The latter are always more or less combined with water. The ingredients 
of mortar are always to be used by measure. 

Norg.—A mason can or should execute about 35 cubie fect of plain mason- 
ry per day below the height at which scaffolding is used, and about 25 Leet. 
per day above that height. 


2 
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Nove,—700 Brie’ ks, 11 K & x ai = 70 enbic feet. 
3 measures stone-lime 15 cubic feet. 
6 Ditto brick-dust = 30 cubic feet, 


Total 115 cubic feet. 












Or 700 Bricks uit x 6 x 2 = 70 cubic feet. 
4-4 measures kunkur-lime == 22 enbie feet, 
46° Ditto brick-dust = 23 cubie feet, 


Total 115 cubic feet. 





Which additional 15 cubic fect is allowed for waste and breakage, 





No. 2. 
To construct 100 cubie feet of Plain Masonry with kiln-burnt 


bricks and stone-lime mortar to the height at which masons 
can work without scaffold (about 43 fect). : 


Lanovr. 


+ Head Mason. 
33 Common Masons. 
4 Coolies. 
1 Laborer or Bildar. 
+ Bheestie. 
Marerrats, 
‘ 7 “ 
700 Bricks 1k x6x of 
44 measures kunkur-lime. 
46 ditto — brick-dust. 
Pots, pans and sundries 8 annas per 100 cubic feet. 
“If kunkur-lime is used, the proportion will be— 
# . Lazorr. 
As above. 


Mavertats. 


700 Bricks 115 x 6 x of 
44 Measures kunkur-lime, 
46 ditto brick-dust. 


Pots, pans and sundries, 3-annas per 100 eubic feet, 
Note.—Such masonry will be either “pointed” or “ plastered” on one or 
bath sides, and as the detail of such work is to be found annexed, the parti- 
cular item can be added to the rate foy the qasoury, to which it is intended 
to be applied. 
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No. 3. 
To construct 100 cubic feet of masonry with kiln-burnt bricks 
and stone-lime mortar to the height of one story or 25 fect. 


Lanotr. 
+ Head Mason. 
4 Common Masons. 
6 Coolies. 
1 Laborer or Bildar. 
} Bheestie. 
1 Grammy. 


MatTERIALS. 


700 Bricks, 114 x 6 x 24. 
3 measures stone-lime. 
6 ditto brick-dust. 
Pots, pans and sundries, 3 annas per 100 cubic feet. 
Scaffolding, 3 annas per 100 cubie feet. 
If kunkur-lime is used, the proportion will be— 
Lazovr. 
As above. 


MareErtats. 


700 Bricks, 114 x 6. % 24. 

44 measures kunkur-lime. 

46 ditto brick-dust. 
Pots, pans and sundries, 3 annas per 100 cubie feet. 
Scaffolding 3 annas per 100 cubic feet. 





No. 4. 

To construct 100 cubic feet of plain masonry with kilu-burnt 
bricks and stone-lime mortar to the height of second story. 
or 45 feet, or 20 fect above the height of the last calcula- 
tion, No. 3. 

Lasocr. 
+ Head Mason. 
5 Common Masons. 
8 Coolies. 
1 Laborer or Bildar. 
2 Grammies, 
1 Bheestie. 


f lis | 
MatEeRiaLs, 


700 Bricks 115 x 6 x 23. 
44 measures kunkur-lime. 
46 . ditto  brick-dust. 
Pots, pans and sundries, 4 armas per 100 cubic feet. 
Scaffolding 4 annas per 100 cubic feet. 


Norr.—For pointing or plastering see Note to No. 2. 





No. 5. 


To construct 160 cubic feet of plain masonry in foundation with 
kilu-burnt bricks and set in clay. 


Lanour, 


+ Head Mason. 
3 Common Masons. 
3 Coolies. 
¥3 Laborer or Bildar. 
$ Bheestie. 


Marenrtars. 


700 Bricks, 114 x 6 x 2h. 
Pots, pans and sundries, 2 annas per 100 cubic feet. 


Norg.-From the above, the rato of plain masonry set in clay corresponding 
to the heights of Nos. 3 and 4 will be known, The “labor? “sundries” and 
“ scaffolding” increasing according to height. 


No. 6." 
To eonstruct 100 cubie feet of arched masonry with kiln-burnt 


bricks and stone-lime mortar, including fixing, centering but 
without plaster. 


Lazovg. 


+ Head Mason. 
6 Common Masons. 
10 Coolies. 
2 Laborer or Bildars. 
1 Bheestie. 
2 Grammies for scaffolding. 
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Marextans. 


700 Bricks 14 x 6 y of. 
3 measures stone-lime. 
6 ditto brick-dust. 
Pots, pans and sundries, 4 annas per 100 cubic feet. 
Scaffolding 4 annas per 100 cubic feet. 
If kunkur-lime is used the proportions will be— 
Lanoun. 
As above 
MATERIALS. 


» “a “a a 
700 Bricks, 115 x 6 x 25. 
44 measures kunkur-lime. 
‘45 ditto —_stone-lime. 
4 ditto — brick-cust. 
Pots, pans and sundries, 4 annas per 100 cubic feet, 
Scaffolding ditto. 


No. 7. 

1000 running or lineal fect of pointing with lime-cement well 
ground, below the height at which a mason can work with- 
out: scaffold. 

Lazovr. 

5 Masons. 

4, Coolies. 

6 Boys. 

1 Bheestie. 

Marepiacs. 
-87 Measures stone-lime. 
*8 Measures brick-dust. 
Pots, pans and sundries, 4 annas per 1000 running feet. 


No. 8. . 
1000 running or lineal fect of pointing with lime-cement well 
ground to the height of one story or 25 feet, or 205 feet 


above No. 7. 
Lanour. 
6 Masons. 
* 5 Coolies. 


S Bors. 
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MATERIALS. 
“37 Measures stone-lime. 
3B. ditto brick-dust. 
Pots, pans and sundrivs, at 24 annas per 100 running fect. 
Seaffolding, 3 annas per 100 running feet. 


Norr.—1000 running feet pointing of English Bond, equals 150 superficial 
feet. . 


No. 9. 


100 Superficial feet of lime and brick-dust beaten plaster, 2 inch 
thick, if not exceeding 25 feet above the ground or the height 
of the lower story. 

Lazovr. 
2 Masons. 
1 Coolie. 
3 Boys. 
+ Bheestie. 
1 Bildar. 


Materians. 


‘8 Measures Hydraulic lime. 

‘6 ditto — brick-dust. 
Pots, pans and sundries, 1 anna per 100 superficial feet. 
Seaffolding, 1 anna per 100 superficial feet. 





No. 10. 


100 superficial feet lime and brick-dust beaten plaster, 3 inch 
thick, in a second story or between 25 and 45 feet from the 
ground. 

Lanzovr. 
3 Masons. 
2 Coolies. 
5 Boys. 
1 Bildar. 
4+ Bheestie. 


” Marertats. 


“8 Measures Hydraulic lime. 

“6 ditto Brick-dust. . 
Pots, pans and sundries, 2 annas per 100 superficial feet. 
Seaffolding ditto. 
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No. 11. 
100 Superficial feet sand-plaster with stone-lime and sharp well 
cleansed sand, $ inch thick, if on lower story, or not excecd- 
ing 25 feet from the ground. 


Laporr. 
14 Masons. 
1 Coolie. 
2 Boys. 
4 Bheestie. 


Marenrtazs. 
“6 Measures stone-lime. 
8 ditto clean sand. 
- Pots, pans and sundries, 1 anna per 100 superficial feet. 
Scaffolding 1 anna per 100 superficial feet. 





No, 12. 
100 Superficial feot of sand-plaster with stone-lime of sharp well 
cleansed pit-sand, th inch thick, if on an upper story, or 
from 25 to 45 feet above the ground. 


Lazour. 
2 Masons, 
1 Cvolie. 
3 Boys. 
4 Bildar. 
4 Bheestie. 


MatERiats. 


6 Measures stone-lime, 
*8 ditto ‘clean sand. 


Pots, pans and sundries, 2 annas per 100 superficial fuet, 
Scaffolding 2 annas per ditto. 


No, 13. 
1.000 Superficial feet of white-washing (3 coats) interior work. 
Laxzoor. 


3 Masons. 
4 Boys. 
14 Blicesties. 
2 Bildars, 
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¥ at 
MATERIALS. 
*2 Measures lime. 


3's Seers of gum. 
Pots, cloth, seatfolding, &. 1 auna per 1000 superficial fect. 


: No. 14. 
100 Superticial feet 6 inch Jime terrace floor beaten down to 4 
inches, over one brick flat set in mortar, 


Lazovr. 


} Head Mason. 

3 Conrmon Masons. 
4. Coolies. 

8 Boys or Women. 
1 Bildar. 

1 Bheestie. 


MarTERIALS. 


204 Bricks, 11f x 6 x 2f. 
7 Measures broken brick well burnt (33 bricks equal 1 measure 
when broken to about 14 inches diameter). 
Pots, pans, &c. 3 annas per 100 superticial feet. 


Norz,—-The proportion of Mortar or Cement cannnot be here given. Tho 
lime must be eminently hydraulic, and the ingredients will therefore dopend 
on the nature of the lime, (vide Colonel Goodwyn’s Manual, article “ mortar” 
paras, 76, 88, 89,) the quantity of mortar for the work being, about-6 stand- 
ard measures, 


NovrE.—Cubic contents of 100 solid 


feet of above work = 58°33 cubic feet. 
204 Bricks == 20-4 i ” 
7 Measures of broken brick or 231 
bricks == 23:1 ” - 
6 Measures of mortar = 380° - ‘a 
=735 , 


which allows for beating, wastage, &c. 


The substratum is supposed to have been well and solidly 
prepared before the flat brick is laid down by ramming the earth, 
beating Kme and brick-refuse over it and. preparing'a layer of 
sand, This item to be included under the head of “ filling in floor” 
in the estimate. 


No. 15. 


100 Superficial feet of brick on edge-flooring over 1 course of 
flat bricks in mortar. 


Lapovunr. 
4 Head Masons. 
4, Common Masons. 
4 Coolies. 
2 Boys. 
1 Bildar. 
1 Bheestie. 


Marerras. 


600 Bricks, 11% x 6 x 9%. 
3 Measures hydraulic lime. 
3. ditto — brick-dust. 
Pots, pans and sundries, 3 annas per 100 superficial feet. 
Norx,-—The same preparation of the substratum ig roquired as for No. 14. 
’ 





No, 16. 


100 Superficial feet of flat-tiled flooring, set in a bed of 1}” con- 
crete over one brick flat joints, set close in fine cement. 


Lazovr. 


2 Head Mason. 

§ Common Masons. 
6 Coolies. 

2 Bildars. 

1 Bheestie. 


Marerrars. 


220 Bricks, 114 x 6 x 25. 
105 Tiles, 12 x12x%]i. 
2:4 Measures of hydraulic lime. 
24 ditto brick-dust. 
‘5 ditto coarse brick-dust for conerete. 
Pots, pans and sundries, 3 annas per 100 superficial feet. 


Nore.—The same preparation of the substratum is required as for No, 14. 
The tiles to be well rubbed together at the edges to form close joints and the 
surfaces guaged. 


f ist 7 


No. 47, 
100 Superficial feet stone slab Hooring over one layer of bricks 


laid flat stones, set in a bed of 14 inches of mortar, laid with 
close joints. 


Lazour. 


+ Head Mason. 

4 Common Masons. 
2 Stone Cutters, 

6 Coolies. 

2 Bildars, 

1 Bheestie. 


Nore.—The stones are supposed to be purchased or delivered by the con 


tractor, surface dressed and merely to require the edges to be dreseed whilst 
being laid. 


Marentats. 


220 Bricks, 11f x 6 x 2%. 
100 slabs of stone 12 x 12. 
2°5 Measures of stone-lime. 
125 ditto clean pit sand. 
Pots, pans and sundries, 2 annas per 100 superficial feet. 


Nore.—Pit-sand (not too coarse) well cleansed, suits best as cement for 
stone and should therefore be used, if procurable. 





No. 18. 


100 Running feet of plain tuscan cornice projecting 12”, and 12 
in depth, not exceeding 25 feet above the ground, 


Lazorr. 
4 Head Masons. 
50 Masons. 
50 Coolies. 
2 Bheesties. 


MAtERIALS. 


220 Tiles, 18 y 12 x af 

450 Bricks, 113” x 6” yx 24”, 

25 Measures of hydraulic lime. 

285 ditto of sifted brick-dust. 2 
Pots, pans and sundries, 2 Rs. 4 annas per 100 running feet. 
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No. 19. 
100 Running feet of plain Tnsean cornice 2 feet projection, and 1 
fo.t 8 inches in depth from 25 to 40 feet above the ground, 
Lazour. 


10 Head Masons. 
150 Masons. 
180 Coolies. 

8 Bheesties. 


Marerrats, 


110 ‘Tiles, 38% 12x 1). 
110 Tiles, 12” % 12" x 1”, 
1600 Bricks, 114” x 6% x 23". 

10:3 Measures hydraulic lime. 
102 ditto sifted bricl-dust. 


Pots, pans and sundries, 4 Rs. per 100 running fect, 





No. 20. 
Yo construct 100 superficial feet flat terrace roofing, inches 
thick, well beaten over two layers of tiles set in mortar. 


Lazour. 
+ Head Mason, 
6 Masons. 
15 Coolies. 
3 Bildars. 
2 Bheesties. 
Mareniats. : 
216 tiles 12” x 12” x 1” (allowing for wastage.)* 
7 Measures of broken bricks. 
63 ditto hydraulic lime. 
* ditto brick-dust. 
Pots, pang and sundries, 2 annas per 100 solid feet. 
Norg.—For proportion of lime and brick-dust, vide Note No, 14, 





No. 21. ‘ 
100 Superficial fect of sloped roofing, a layer of 18” flat tiles, 
covered with a layer of Grecian tiles, set in 23 inches fine : 
conerebe, : : 


* The lowor of the two layers of tiles should be 1}" inch thick, 
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Lanocr. 
} Head Mason. 


a 
5 Common Masons. 
8 Coolies. 

1 Bheestie. 

1 Bildar. 


MATERIALS. 


70 Flat tiles, 18 x 12 x 14. 

105 Semi-cylindrical Grecian tiles. 

105 Grecian tiles flat. 
6 Large ridge tiles. 
3 Measures hydraulic lime. 
3 ditto brick-dust. 
‘5 ditto coarse brick-dust for concrete. 

Pots, pans and sundries, 4 anuas per 100 superficial feet. 


No. 22. 

100 Superficial feet sloped roofing; a layer of 8 fevt tiles, under 
a layer of asphalted tiles, the whole covered with Grecian 
tiles, seb in a bed of 25 fine concrete. 

Lazovnr. 


3 Head Mason. 
6 Masons. 
11 Coolies. 
1 Bheestie. 
2 Bildars. 
3 Carpenter for frames in which to pour 
the asphalte on tiles. 


MateEriats. s 


36 Tiles, 3 x 1 x 1. 
110 Fiat Grecian tiles. 
100 Semi-cylindrical tiles. 
6 ridge tiles. 
100-Asphalted tiles 12” x 12” x 1” 
“ 3°75 Measures hydraulic lime. 
375 ditto brick-dust. 
‘6 ditto coarse ditto for concrete. 
Pot, pans and sundries, 44 as. per 100 superficial feet. 
Norz.—The labour in preparing the asphaltic tiles is included in the price 
of the tiles, : 
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No, 23. 


100 Superficial feet tiled roofing, with 12 inch pan tiles, span 
not exceeding 20 feet, with square sawn saal rafters and 
framing of bamboos nailed. 

Lapocr. 
1 Mason. 
2 Bildars. 


1 Tiler. 
2 Carpenters for rafters and nailing bamboos. 


2 Coolies. 
2 Boys. 


MATERIALS. 


80 Ridge tiles. 
650 Pan tiles. 

4 Measure hydraulic lime. 

‘4 ditto brick-dust. 

56 Bamboos. 
120 Nails, 3 inch, weight 1} seers. 

45 Running feet, square-sawn, saul rafter, 6” x 4”. 
100 ditto Battens 3” x 2”. : 

10 ditto Eaves board 7” x 1”. 

10 ditto Battens 14” x 14”. 

+ Seer of ivon nails. 
Pots, pans and sundries, 6 pie per 100 superficial feet. 


4. Nore.—Trusses aro not included in the above rate, as the number, if any 
il required, will be determined by the plan of the building. 


No, 24. 

100 Superficial feet of thatched roof covering of grass 9 inches 
thick, on framing of bamboos tied together, exclusive of 
timber work, 

Laxzovr. 


9 Grammies. 
4 Coolies. 
1 Bheestie. 


MareEnriats. 


1,500 Bundles of grass. 
90 Picked bamboos. 
10 Seers rope. 

100 Supfl. feet matting. 


Zar 


ie ae 
Norg.—-Lhe number of bundies of grass required for 100 superficial fect 
depends entirely on their size, which is variable, In all cases therefore the 
number required should be fixed by tho executive officer having 100 superficial 
feet executed in his presence, or that of some persons. 
€. B's Cir. No. 59 of 10th October, 1854. 











_ 


Kas The foregoing detailed statements shew the number of 
workmen and the quantities and descriptions of the materials re- 
quired for constructing 100 eubie or 100 superficial feet of each 
kind of work: thas if we require to know what it woukd cost us 
per 100 solid or cubie feet to construct any building of plain 
masuury we have to calculate (vide No. 1,) assuming the wages 
of the workmen and the rates of the materials to be the following 
thon current, thus ; 


Lanotr. 






+ Head mason at 4 annas per diem, .......,... 
3 Common masons at 8 annas per diem,.. 
3 Coolies at 1} annas per diem,........ 
14 Labourers at 13 annas per diem, 
4 Bheestie at 2 annas per diem, ......,. 





‘Total cost of labour for erecting 100 cubic fect of 
plain wasonry iu foundation, 


teeta eeeenes 





Marrztats, 

Rs, As. P. 

700 Bricks, 113” x 6” % 21” at 5 rupees 
per 1,000, 05.00. ceccesseaae 38-0 

8 Standard measures of stone-lime 

mds. at 16 rupees per 100 mds.,...... 2 1 7 

6 Standard measures of soorkee or brick- 

dust sifted = 263 mds, at 8 rupees 





Per LOO mds... as, ceaiiecsoxse osne 217 
Pots, pans and sundries, per 100 eubie 
HOC, iseeieeee testes secu serene O 2° Q 
Total cost of materials for 100 cubic feet, 7138 2 
Thus for the construction of 1CO cubic feet of pucca 
masonry in foundation it will cost Rs, (inclusive 
of labour and materials) 0.0.0... 8 1411 


N. B.—The rates of labour and materials vary in different stations 
according to the localities and deinand in the market, 
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NOTES. 


Bricks.—8 annas per 1,000 bricks is considered as a very fair 
rate for moulding ; 1,200 mds, of fire-wood either soondry, tamarind 
or baboo! are sufficient to burn 100,000 bricks 12” x 6” x 8” out 
of which 75,000 are expected to turn out good, 400 mds. of wood 
and 400 mds. of coal will burn a lack of bricks of smaller size. 


Ghooting lime.—100 mds. if burnt will yield an outturn of 75 
inds. of lime, and 50 mds. of wood are required to burn 100 mds, of 
ghooting. 

The following detail may assist one in forming some idea of making 
Time out of ghooting. 
Rs, As. P. 


100 Mas. of ghooting, purchased at 4 Rs. per 100mds. 4 0° 0 
100 Mas. of soondry wood at 10 Rs. per 100 mds. .., 10 0 0 
Arranging the kiln, emptying the same, slaking lime, 





sifting after slaking per 100 mds. ..... 200 
Pounding the half calcined ghooting from 8 as, 100 
17,0 0 


To this may be added the cart-hire for conveyance as may be 
necessary, the price of ghooting and fire-wood varying aecord- 
ing to the market rates. 


Soorkey.—The rate for pounding 100 mds. of soorkey should not 
exceed 3 Rs. 8 as. the 100 mds. including sieving or sifting, and it 
can be done in some localities where labour is cheap for 2 Rs, 8 as. 
and 2 Rs, 4 as. 


750 to 800 Bricks, 12” x 6” x 3” are found sufficient to yield 
100 mds. of soorkey ; of a smaller size 900 to 1,000, 
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INDEX OF SOME OF THE PRINCIPAL ORDERS or 
GOVERNMENT &c. IN THE DEPARTMENT OF PUB- 
LIC WORKS FROM THE COMMENCEMENT OF THE 
WORKING OF THE NEW SYSTEM TO THE LATEST 
DATE. 


Overseers Occupying Govt.) 
Bungalows are to pay 7 Its. a | 
month as rent, and Asst. Over- | G. 0. P. ©. No, 867, of 27th 
seer 6 Is. this rule is applicable / June, 1851. 
to the Fmbankment and Road | 
Departments. 
Punkahs Sanctioned for all) +. art 
School Rooms of European | Govt. of India Mey Dui 
troops with the addition of adeep ! ve Li oy oe 
fringe for all barrack aud hos- f 15th May, 185 dana No 1496 
ite ildings in whi ” ay, as a . ” 
ye buildings in which they are of 8rd July, 1854, 


4 
Barrack furniture forissue to) 
HH. Ms and Hon'ble Company’s | 
European troops in place of old 
furniture requiring repair or Se Sante ee 
renewal ; to fe kept in Let by bin kek bat a No. 
executive officers to prevent the Or ADE has 
inconvenience complained of by 
commanding oflicers of European 
Regiments, 


Lee 


Dawk Bungalows—the De- 
partment P. W, authorized to be 
relieved of the collection cf taxes 
and the control of the estab- 
lishment and furniture eonnected 
with——and the same transferred 
to the Postal authorities in com- 
pliance with a proposal made by 
the Director General of Post 
Olflices in India, 

Ditto ditto, furniture to be 
supplied to the same by the Ex. 
Officer at the requisition of the 
Postal Department. 


Bengal Govt.’s Docket No. 
1572, of 10th July, 1854. 


Sy 








Govt. of India’s No, 1265, of 
12th June, 1855, 


Nery ML. 


} Vide extract of a despatch No. 
}18 of Sth May, 1854 from 
{ 


Pensions to Uncovenanted ! ue Court of Directore to the 
i. 


Senvauts: ovt. of India in the Financial 


| Department, also Under-Seey. to 
| Govt. of Bengal’s Cirealar, No. 
} 22, dated 6th June, 1855. 
Military subordinates inthe) 
D. P. W., when under arrest, 
previously totheir beingarraigned Orders by the Govt. of India 
for trial before a Court Martial, | vide Mr. Under-Seey. A. W. 
or when under suspension, shall ( Russel’s docket No. 57, of 9th 
reccive the pay, rations, house | January, 1855. 
vent and Family allowauce ot , 
their rank. J 
Asst. Ex. Engineers perma-)| 
neatly appointed to the D. P. | 








W. shall be considered, while Bengal Govt. No. 341, of bth 
on leave, to half staff salary in | March, 1855. 

the same way as other oflicers | 

in permanent staff appointments. j 


Standard box for Soldiers) 


to be 24 inches in length. 5 
ne iets a breadth. Approved of by the Hon'ble 


sd, the President in Council as per 
and 15, — indepth, orders conveyed in Bengal Govern- 
ment’s No, 694, of 13th April, 
1855. ; 


Internal measurements. 

Yo be provided with a staple 
for a padlock in preference to | 
the lock fixed in the box. J 
Re ig-roome 16 «all a) “Mr. Under Secy. Pratt's Doek- 

) 


ropean Barracks authorized to ét No. 849, of 30th April, 1855. 


be constructed. 

Mileage of one anna to su-> 
bordinates in the D. P, W. sane- 
tioned to enable them to proceed | Ditto ditto No. 1152, of 29th 
from the place of examination [ May, 1855. 
to Head Quarters of the Divn. ; 
to which they may be appointed. } 

Ditto ditto to the Students) 
of the 8rd Department of the | 
‘Thomason College whilst pro- | 7 < 

q ma . Cy § 6 Govt. N. W. P.’s letter No. 
ceeding. to join their appoint 1.95 op o4th September, 1953. 
ments inthe D. PB. W. to bey"? £ ’ 
paid in advance by the parties | 
applying for their services, J 


i im fj 
“ No Demand Certificates” > 
arerequired toaccompany applica 
tions for leave beyond the limits 
of the Presideney and all Mily. | 
and Medical Officers entrusted | 
with the disbursement of Public 
Money in the Civil, Political 
Public Works, Pay, Commissari- | Vide G. O, No. 683, of 25th 
at and Stud Departments hay- (June, 1855. 
ing’ accounts with the Govt. | 
Acetts. ab the Presidency or at 
Agra are specially enjoined to | 
notify their intention to the 
Mily. Acctt. three clear months 
prior to the period of their pro- 
bable departure. J 


_ _ Arrears of staff pay to Mily.> 
Subordinates in the D. P. W. | 
authorized when under arrest or 
suspension on acquittal of the Extract of a Mily. Letter from 
offence charged against them; | the How’ble the Court of Direce 
and to be forfeited for that {tors to the Govt. of India, dated 
period by the party who may | 16th May, 1855, 
be convicted, or whose conduct 
on enquiry should prove un- 
favorable. 

Sundays—all works whether) 
progressing by contract or by Govt. order, dated 11th Janu. 
departmental ageney to be sus- | ary, 1847, vide C. EB. L.. P,’s 
pended on—except in cases oF Cir, No, 148, of 28rd August, 
urgent necessity, which must be | 1835, 
reported. 2) 

Officers in Arrears with oat Secy. to Govt. of India D. P. 




















Accounts,—-penalty that should $ W.’s letter No. 5040, of the 

be inflicted on.— 24th October, 1856. 
Descriptive Nomination) Circulated with C. E.’s No. 

roll—form of.— 5 90, dated 20th January, 1855. 


r ‘ Vide Mr. Secy. Grey’s letter 
ely Eee ee ee | Nay slaty oe bole Tee. Ga 


up only for the use of Ex. officer’s C8 

own office and in no others. ii ee No. 137, of 7th 
Roads—regarding the repair Vide C. EB. L. P.’s Litho. Cir, 

and construction of. — No. 39, of 18th October, 1854, 
Code of Structural laws jl. Vide ditto No. 69, of 4th No- 

lustrated with plates, vember, 1854, 
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‘Fascine Spurs.—Construc-) Vide ditto No. 93, of 25th 
tion of — January, 1855. 


Vide ditto No. 04, of 26th 


Standard plan of a—with a gen- January, 1855. 


Sudder ameen’s cutchery— 
eral description of the Building. 


) Bengal Govt.’s letter No. 78, 

Commissioner’s cutchery— / of 30th November, 1854, vide 

Standard plan of a— ( Chief Engr.’s No. 109, of 26th 
) April, 1855. 


Vide C. Es Cir, No. 122, of 


light and Ventilators applica- 8th June, 1855. 


ble to all flat-roofed Buildings. 
Brick-preparing Machine Vide ditto No. 182, of 2nd 
— description of a— July, 1855. 


Lightning rods to Buildings Vide ditto No. 155, of 25th 
and Ships—application of ~ September, 1855. 


Completion Certificates to 
be invariably submitted within Vide ditto No. 67, dated 6th 
one month after the date of com- ( September, 1856, 
pletion of work. 


* 
Drawings in detail of a nia 


Government Servants are 
not to be dismissed without orders Vide ditto No. 156, of 29th 
of superior authority and with- ( September, 1855. 
out a defence. 


Mileage—the charge for—) 
must be supported by a Statement 
or Journal shewing the places 
visited clearly with the dates of 
arrival at and departure from > 
each, and of the distances tra- 
.velled, with a Certificate, on hon- 
or that the journey was made 
in the discharge of public duty. 


Office Establishments wun | 





Vide ditto No. 69, of 16th 
September, 1856. 


Orders of Govt. of India, D. 


becompelledtoworkatextrahours ( pW. dated 6th February, 1857, 


if necessary to prevent arrears, 


Glass doors authorized gener-] 
ally for the Staging Bungalows { Under Secy. to Govt, of Ben- 
in Bengal, in. goncurrence with ;gal’s letter No. 105, of 11th 
the opinion of the Director Genl. | January, 1856, to the C. BE. L. P. 
of the Post Office. J 


% B 
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Arsenal Tools—Oflicers whe} 
ther Civil or Mily. who depend 
upon the Arsenal for supplies of 
such Tools as Mamooties, Khoo- 
dallies, Pick axes, &c. are to send | 
to the office of the Inspector | Extract of General Order No. 
Genl. of Ordnance and Maga- (125, dated 22nd, January, 1856. 
zines yearly as soon as possible 
after the 1st January, a state- 
ment of the number they will 
probably require in the course * 
of the year. J 

Insolvent Court—a resort to} 
—by Uncovenanted Servants of 
Govt. will be considered, unless i 


Extract from the Proceedings 
of:the Most Noble the Govr. 
Gen. of India in Council in the 
Home Dept. under date the 12th 
January, 1856. 


under special circumstances, a 
sufficient cause for exclusion from 
the Public Services. 


Carriage required forthetrans- 
_ port of Magazine Stores for 
the Barrack Dept. shall be sup- 
plied by the Commissariat Dept. No, 2048, dated 12th October, 
but must be paid for at once by | 1855, Govt. P. W. Dept. vide 
the Engineer Dept, so that the ro. E.’s Cir. No. 183, of 28rd Ie- 
transactions need not appear at | bruary, 1856. 
allas a matter of account on Pro- 
ceedings of the Commissariat 
Dept. 
‘Washing house and urinary) 
erected in the Punjaub (recd. 





under cover of the Offy. ‘Town 
Major’s No. 108, of 18th Janu- 
ary,1856,)approved of as a Stan- 
dard to hold 20 metal washing 
basins per company instead of 
14 per company. 

Tentage at the rate of 4 Rs.) 7 
per diem authorized to the Civil | 
Engineers appointed by the 
Hon'ble the Court of Directors 
in addition to the horse-allow- | 
ance sanctioned by the Supreme 
Govt. (as communicated in Secy. 4 Govt. Orders No. 749, of 11th 
to Govt. No. 1509, of 12th { March, 1856. * 

July, 1855.) 
Tent-allowance to be claimed 


Govt. of India, Public Works 
Dept. No. 144, of 15th January, 
1856, and No. 3564, of 4th Au-+ 
gust, 1856. 
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only when actually in eamp 

maintaining marching Establish- 

ments—and Civil Engrs. to pro- | : 
vide their own tents. J 


Officiating Appointments— ) 
Officers filling—the permanent 
ineumbents being on Furlough, 
shall, in accordance with the 
spirit of the new Furlough Re- 
gulations, draw half Staff Salary 
for the first six months and the 
full Staff of the Divn. at the 


expiration of that period, also} — Gogt, of India’s Orders D. P. 


that an Officer transferred from | . 
one Qivision to officiate in ano- ie He Le, antes ies Pelnias 
5 . 


ther Division, the ineambent of 
thelatterproceeding onFurlough, 
shall receive half the Staff Sala- 
ry of his permanent appoint- 
ment and half the Staff Salary 
of the offg. one for the first six 
months, and after that period 
he will draw the full Staff Salary 
attached to his offg. appointment. J 


Relative Rank of Commis-) 
sioned non-Commissioned and Govt. of India’s No. 1917, 


Uncovenanted Asst. Ex. Officers, . 
as to which shall take prece- dated 18th April, 1856, D. P. W. 


dence—decided. 
Barrack Furniture—a deat] 
wood table and two ies 


chairs for the use of each mar- 
ried European Soldier and a 
Barrack Table andtwo Forms 
for each European Guard Room 
authorized throughout the Ben- Peal ep oa Lee 
gal Presidency according to Stan- ays : 
dard Drawings. Estimates of 
which are to be submitted by 
the departmental Oificer in whose 
Divisions European Troops are 
located. 
Travelling Allowance of the) 
Office Establishment and the 
carriage of the office tents, fur- 
niture and records of Ex. Engi- 


2B2 


[ 196 ] 


neers and officers to be sanctioned | Govt. Orders D. P. W. N, 
by the Chief and Superintending &, GOV" Orders D. Jeers 
Ee kee 72307, dated 16th May, 1856. 
pears to be for the interest of 

Govt. to do so—charges to’ be 

brought forward under the head 


of contingencies, j 


Securities to the amount of 
2000 Rs. must be deposited by 
every person not in the Mily. 
Service or under covenant to the - 
Court of Directors before he ean 
«be permanently employed in the L Vide 74th Para. of G, O. No. 
Engineer Dept. and 400 Rs. on { 117, of 17th June, 1856. 
the upper Subordinate Fstab- . x 
lishment to be forfeited in the 
event of his leaving the Dept. 
without leave or without giving 
6 months’ notice. 


Vide Extract from the Pyo- 
ceedings of the Rt. Hon’ble the 
Govr. Genl. in the Financial 
Rules in reference to the en- 

tertainment of Extra Establish- 
ment. 


Dept. No. 8128, of 4th Jul 

1856, annexed to C. E’s Cir. 

No. 209, of 1st August, 1856, 

L. P. and Sapreme Govt.’s Des- 

patch No. 1452, of 20th March, 
J 1857. 


Officers in her Majesty’s") 
Service employed inthe D.P. W. | 
or on surveys requiring leave 
beyond sea and Govt. being 
willing to dispense with their 
services for a time should sub. 
mit their applications through the Ordered by the Rt. Hon'ble 
Commanding Officer for submis- | the Govr. Genl. as communicated 
sion to His Excellency the C.- fin Bengal Govt.’s docket No. 
in-C. in the usual manner, the | 2571, of 4th October, 1856, 
application being accompanied ‘ 
by memorandam from the de. 
partmental superior stating that 
the sanction of Govt. has been 
obtained to such application and 
for the period requested. 
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Increase of Establishment— >} 
applications for—to be accom- 4th Para. of the Hon’ble the 
panied as a general rule by state- | Court of Directors despatch ad- 
ments of present work, as an }dressod to the Govt. of India in 
average of three years, a3 com- | the Vinancial Dept. No. 83, of 
pared with that of the Depart- | 17th September, 1856. 
ment ten years previously. J 

> Vide annexure to Govt. of 

| India D, P. W.’s letter No. 6007, 

5 ’ of 26th November, 1856, being 
Martied Men’s Barracks. ee of a Despatch from the 
| Hon'ble the Court of Directors 
) No. 187, of 5th November, 1856, 

Gratuities to the families of) 
lascars, coolies and other work- 
men in the service of Govt., who 
may happen to be killed or =| 





Govt. of India’s No, 28, in 
the Financial Dept., dated 4th 


div in consequence of wounds or July, 1856 
) . 


accidents sustained in the exe- 
ention of their public duties— 
rules regarding the granting of. J 
Applications from a Mily. 
Departmental Subordinate to be 
permitted to resign his plan and 
return to his regiment to be Govt. of India P. W. D. No. 
aceompanied by a remark stating [ 496, of 26th January, 1857. 
whether any thing has occurred 
to affect the applieant’s char- 
acter. J 
All tents and equipage for the 7} 
personal accommodation of offi- 
cers and subordinates in the D. 
P. W. will be provided by them- 
selves and at their own cost 
under the rules laid down in Ditto ditto, No, 9835, dated 
G. O. No. 117, dated 17th June, {24th February, 1857. 
1856, (vide page ) and tents ac- 
tually required for the use of the 
public office establishment of offi- 
cers will ‘ve provided and carried | 
at the public expense. 2 
Any officer who may have been Y 
placed in the classified list 
on smaller allowances than 
those heretofore drawn by him, > 
will continue until promotion to 
draw the allowances he drew 
prior to the Ist November, 1856.) 





Govt, of India’s D. P. W. 
No. 896, of 20th January, 1857. 
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Mathomatical Instruments 
to subordinates of or above the 
rank of Assistant Overseers in | C. E. L. P.’s No, 253, of 21st 
the D. P. W. when detached from { April, 1857. 
Head Quarters authorized to be 
supplied by Government. J 


Medical Attendance. A) 
Mily. officer residing in a Canton- | 
ment though in civil employ, 
is entitled to gratuitous medical 
attendance from the Mily. Staff 
Surgeon, if there be no Civil 
Surgeon in the same station. 
Gratuitous medical attendance 
which under the Notification No. Supreme Govt.’s Order Home 
107, of 18th January, 1856, is +Dept. No. 450 of 24th March, 
allowed to the families of Mily. | 1857, 
officers not in civil employ shall 
be extended to the families of 
all Non-Commissioned officers ; | 
whether they be in civil employ 
or not. Fees for medical atten- 
dance on the families of public 
servants is left in all cases to pri- 
vate adjustment, 


Taking up land for public Govt. Orders No. 2028, of 6th 
purposes rules prescribed for. § August, 1856. 








No Gratuity is to be given to} 
those who have served less than 
§ years, and to others gratuities 
are to be granted proportioned 
to the length of service but in Govt. Orders, Financial Dept. 
no case to exceed 6 months’ pay, ae 19th March, 1855. 
consequent on the loss of a) 

“pointment for no fault but by 
reason of the abolition of their 
office. ; 





Probationary appointments) 
are to be considered in the same} Orders of Supreme Govt.. ag 
light as officiating appointments | communicated in Bengal Govt.’s 
to which the privilege of half [docket No. 2351, dated 16th 
salary while on leave is not at- May, 1857. | ks 
tached. B | 
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Uncovenanted Servants in) 
theemploy of Govt. whilstunder 
suspension areentitledtoreceive 
one-fourth only of their regulated 
salaries, the subsequent grant of + 
any additional account being re- > Tie Pa D. No. 94, 
served for the consideration of of 2nd: June, Poot 
Govt. on the decision come to 
regarding the offence for which 
their suspension might have 
taken place. 


J 
. 

.Pay and allowances to be) 
drawn by officers ofthe D. P. W. of 
all grades when in transit from 

‘one charge to join another.—If 
transferred in the same salary to 
draw the full salary during pe- 
riod of transit. If transferred to 
a higher paid appointment to 
draw the full salary of the ws | 
appointment during period of 
transit and not entitled to the 
increased allowances of the new 
appointment until he takes charge 
of the office. . 

In addition to the above, he 
js entitled to draw travelling 
allowances under the ordinary 
rules ab a daily, monthly or 
Mileage rate as the case may be, 
with this proviso, that he has 
not been transferred on account | 


Vide Govt. D. P. W. Orders 
\. dated Ist May, 1857, annexed to 

C. EL L. P. Cir. No. 267, of 9th 
June, 1857. 











of any misconduct and that he 
juas used every reasonable dis- 
patch in joining his new appoint- 
ment which must be certified by 
the ©. E. or the officer under 
whom he has been transferred. _) 


Punkahs and Tatties autho-)} 
rized to be provided and Bhees- 
ties to be entertained by the | 
Ex. Engineers for the use of | Govt. of India Financial Dept. 
their officers during the hot sea- f No. 1904, dated 30th April, 1857. 
gon, the charges to be brought 
forward in the usual contin | 
bills. 
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Office Establishments of Ex.) 
Engrs, or other public officers 
when absent from their fixed Secy. to Govt. of India D. 


stations on duty in eamp are | yy Yrs” thaw NV . . 
entitled to an allowance when 7 P. W.'s letter No. 3169, of 30th 


travelling of 8-l0ths of one ke 1857, 


monthly salaries subject to the 
approval of Chief Engr. 


Officers of the upper subor-) 
dinate Grade of the D, P. W. 
holding executive charge of a | 
division, are to draw an allow- Seey. to Govt. of India D. P. 
ance of 100 Rs, per mensem, in ¢ W.’s No. 2198, of 4th May, 1857. 
addition to the pay of their rank 
drawing the travelling allowance 
of the grades in which they offi- 
ciate, 


+ 


Officers of the D. P. W. when) 
employedatthe charge ofprivate 
Persons of local funds or for- 
eign service whosesulariesarefor 
the time being chargeable to the 
same will nevertheless draw their 
salaries as usual audited and | . + + > We 
charged in the Public Works b ieee 
account—a set-off being entered ‘ ; tan a aa 
ber contra of the amount which 
will be passed to the credit of 
the Public Works from the local 
or private funds either on a cash- 
payment or book-transfer as the 
ease may require. DI 


* Polls levied Poet a} Secy. to Govt. of India, D. 








and Bridge of Boats.—Rules 


regarding — 1857. 


Officers of the D. P. W. when) 
on field or Foreign Service| Orders of the Supreme Gove, 
and temporarily withdrawn from (N, India in the Financial Dept. 
their appointments shall receive | No. 2894, dated 26th June, 1857. 
an de | Ee ee. ee oe ae , 


P. W's No. 1639, of 10th April,’ , ; 
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Examination in the Verna-\ 
cular Languages—Commit-| ° 
tees prohibited from granting a | 
“qualified” certificate to officers | 
in the D. P, W.—their report | 
should be definite and to the + 
effect, that the candidate cither 
has or has not attained the pre- | 
scribed knowledge of the lan- 
guage in which he has ee 
examined. J 


Standard Plan of a mn} Circulated with Gové. of India 


Orders of the Supreme Govt. 
No. 3187, of 30th June, 1857. 


mental School for Stations in} P. W. D.’s No. 3632, of 17th 
the Plains. July, 1857. 


Convict Labour—instruc-) 
tions as to how the value of— { 
employed in the execution of | Govt. of India P. W. D. Cir. 
Public Works will be assessed, f No. 8918, of 14th August, 1857. 
charged and adjusted in the 
accounts of the D. P. W. J 


Office Rent (not house rent) | 
to be drawn by a Supdt. of Pub- 
lic Works of more than one exe- 
cutive charge Rs, 30 per mengem. 
First and 2nd Class Ex. 





3000 





Bngrs..... 0-0. eee 
Third and 4th Class Ex. 
Bugrs. .. 2.00.22. 2000 
Road officers according | Govt. of India P. W. D. Cir. 
to their Standing in LNo. 4946, of 25th September, 
the classified list, Sur- 1857. 
veyors having Clerks 
and Draftsmen requir- 
ing shelter, ........ 2000 
N. B.~The above is only to 
be drawn in case where a house 
or a room is actually furnished 
seby the Ex. officer for the use of 
... the office. 


eae 








“Paper Securities—to be in} 
~ future endorsed over to the Se- 

cretary to the Govt. of India Bengal Govt.’s Docket No, 
P. W. D. instead of, as here- (2258, of 8th October, 1867. 
tofore, to the Seey. Govt. of 

Bengal. 


2c 
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Free Quartors—Govt. Otf-} 
cers not entitled to—sliould be | 
advised by the Executive Engi- Orders of the Howble the 
neers of the rent of any avail- \, Court of Directors communieated 
able Public Buildings that they fin Govt. of Bengal’s No. 2498, 
imay wish to occupy. Rent to | of 81st October, 1857. 
be duly realized and not allowed 
to fall in arrears, 


Standard Plans of Barracks’) Circulated with Bengal Govt.’s 
and Hospitals for stations in + Docket No. 688, of 9th March, 
the Plains. 1858. 


Extract Para. 2nd of a Memo. 

Military Court of Requests | No. 110, dated 16th February, 

—Mily, Subordinates in the D. | 1858, by the Judge Advocate 

P. W. are not amenable to the [ Genl. received with the Adjt. 

jurisdiction of. ; Gonl. of the Army’s letter No, 
J 508, dated 4th March, 1858. 
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‘* INDIA 


SERVICE PENSIONS. 
Admission of Servants in the Public Works Department. Limit 
of Amount of Pension. 
Fort William, Financial Department. 
The 19th May, 1855. 

Read a Despatch from the Hon’ble the Court of Directors, No. 
21, of 1855 dated the 28th February. 

Resonutron.—The Hon’ble the President in Council is pleased 
to resolve, that in accordance with the orders conveyed in the 
Despatch above mentioned, such of the Uncovenanted Servants 
employed in the Public Works Department as receive above 
10 Rs. per montp of salary, shall be entitled to superannuation 
pension under the provisions of the Pension Rules of the 4th of 
January, 1831, and that in no case (as respects persons hereafter 
appointed to the Uncovenanted Service) shall a larger pension than 
£400 or Rupees 4,000 per annum be granted to Uncovenanted 
Servants receiving salaries of 700 to 1,000 Rupees a month, nor 
a larger pension than £500 or Rupees 5,000 per annum to Uncove- 
nanted Servants receiving salaries above that amount, whether the 
retirement be from ill-health (after either 20 or 80 years’ service,) 
or without a medical certificate after 85 years’ service. 


Extract from a Despatch from the Honorable the Court of 
Directors, addressed to the Government of India in the Financial’ 
Department No. 75, of 1855 dated the 15th August. 


Para. 2nd. As the strict application of the term “ continuous 


service’ might operate 
Letter from, dated 8th March, 1855, Beane 8 P 
No. 28. injuriously in the caso 
Submit copies of papers on the question of of , . a 
what is to be regarded as continuous service on of a deserving Uncove 
the part of the Uncovenanted Servants of Go- nanted Servant when 
yernment, and what constitutes such interrup- . Seat oy ht 
tion of continuity of service aa will invalidate the time ‘Arrived for his 
a claim on the part of an Uncoveaunted officer retirement, you have 
to a Service Pengion. ' 
very properly referred 
this question for our decision. 


2¢2 
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Brd. If an Uneovenanted Servant be dismissed for misconduct, 
and be subsequently readmitted to employment, his first service is 
not to count for pension. But with this exception, we shall allow 
twelve mouths to elapse between the two periods of service without 
the servant’s forfeiting his claim to count the first period, as well 
as the second, towards the retiring pension. The privilege however 
of so reckoning the time of service can only apply to two periods. 
if there is any other interval, the service that may follow cannot 
be counted as continuous. 

(True Extract.) 
(Signed) G. G. Morris. 
Under-Secy. to the Govt. of Bengal. 


Extract from a despatch from the Hon’ ble the Oourt of Directors 
adilressed to the Govt. of India in the Financial Department, No. 
BS, dated 18th May, 1866. 


Para. 43. The subject here reported has been decided in our 


despatch in this Depart- 
Letter from—dated 10th September, 1856, 3 om 

No, 123. Report Pro. in this Dept. (Financial) Cut, dated 5th Decem: 
for the first quarter of 1855, 123 and 126, ber, 1855. No. 107. 
Forward correspondence with the Govt. of Fort a 
St. George, on the question, whether Uncoye- 44. Tt appears to 
nanted Servants should be allowed to count as have been the practice 
arvic lifying fe i the iods of =, 
duihovioed abeenes, a ara, pemoes oF at Madras to permit all 

absence of Uncovenanted 
Servants, on authorized leave, to reckon as service for pension, 
Although this has-been put a stop to, we should not consider it 
just to allow those Uncovenanted Servants who may have enjoyed 
the advantage beyond the limit fixed by the new rule to be now 


deprived of counting their past leave as cervica 


AMENDED FORM. 
cation for a Superannuation Pension from the Establishment of — under the Rules passed 


Preferred. 


by Government, under date. 


Register of an Appli 
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N. B.—It mast be understood that this Register is not to supersede the detailed 
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SSNCOVENANTED SERVICE LEAVE RULES. 





Extracted from the Calcutta Gazette, Page No. 308. 
No. 9. 
Noriricatton. 
Fort William, Financial Department. 
The 22nd February, 1856. 

Read a Despatch from the Hon’ble the Court of Directors No. 
107, of 1855, dated the 5th December. 

Resonutron.—The Hon'ble the Court of Directors having ap- 
proved with certain modifications of a code of Rules recommended 
by this Government for regulating leave of absence and acting 
allowances to public officers in India not in the Covenanted Ser- 
vice of the East India Company, the Most Noble the Governor 
General in Council is pleased to resolve that the following rules, 
together with the despatch above adverted to, be published in the 
Official Gazette for general information, and be held applicable 
from the date of the publication of the Notification to all officers 
in the Uncovenanted Service of the Government who may be in 
receipt of salaries of Rs, 100 a month and upwards. 





* 


Financial Department. 
No. 107, of 1855. 
Our Governor Grneraz or Ixpta iy Counctn, 
Ist. We have carefully considered the papers accompanying 


* Lettor from, dated 28th July, 1855, No. your letter noted in 
101. Forward the report of a special Committee i in® relati 
consisting of the Mily. Anditor Genl., the Se- the margin* relative to 


cretary to the Govt, of Bengal, and the Acctt. the proposed enactment 
to the Govt. of Bengal, which was appointed by 

the Government to consider the subject of fram- of rules for the regula- 
ing a code of Rules for the Regulation of leave tion of leave of absence, 
of absence, and acting allowances for the un. _ 7 
covenanted service, and express an earnest hope &c. to the large and in- 
that the proposed code may receive the Court’s creasing classes of public 


sanction. 

officers, not-in the Cove. 
nanted Service of the East India Company, but nevertheless, in man iy 
cases performing duties of great importance and responsibility, Tt is 
seareely necessary to observe, that we desire to treat them in this, as 


t 
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in all other respects, with the utmost liberality and consideration, 
that may be consistent with the interests of the public service. 

Qnd. Adopting as a principle to be inviolably maintained, that 
in each separate case of absence of an Uncovenanted officer, the 
expense occasioned thereby is to be defrayed out of the absentee’s 
salary, we are prepared to concur in the grant to Uncovenanted 
Servants (receiving Rs. 100 per month and upwards) of the 
advantages as respects sick leave and leave on private affairs pro- 
posed in the code under consideration. The advantages may be 
concisely stated as follows: 

1st, Sick Leave.—The grant of leave for three years altogether, 
during the entire period of service, of which two years only may 
be continuous or reckon as service for pension. During one year 
of absence, the absentee to be subjected to the deduction of half, 
and during the remaining period,-of two-thirds of his allowances, 
provided that he shall in no case draw a larger sum than Rupees 
6,000 (£600) per annum. 

‘The maximum being thus fixed, we shall leave it to the local 
Government, in the exercise of their discretion to determine in 
each ease, how far the advantages of the Rules should be modified 
with reference to the length of service of the applicant and other 
circumstances. We desire, however, that, after a continuous absence 
of two years on sick certificate, an interval of two years shall 
elapse before further leave on that account is granted. 

Qnd. Leave on Private Affairs.—The grant of leave for 
ene month, in each year, without deduction; for six months on 
sufficient cause being shown with deduction of half allowances, 
provided the rate of Rs. 6,000 (£600) per annum be not exceeded ; 
and under special circumstances, for twelve months, without for- 
feiture of appointment, but without pay and without the leave 
counting as service for pension. =~ / 

This latter advantage may we think be fairly conceded in special 
eases to Uncovenanted Servants, since a regular furlough on private 
affairs cannot be granted to them, and the loss of their appointments 
involves practically the loss to them of the service—But it should 
not be allowed more than once during the period of service. 
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8rd. We accede to your suggestion, that Heads of Offices, in 
cases of urgency, may be authorized to grant leave of absence, 
on Medical Certificate, to the extent of one month, provided the 
same be immediately reported for the sanction of Government. 
4th. The Rules proposed regarding the allowances of persons 
appointed to act for absentees appear unobjectionable, 
We are, 
Your affectionate friends. 
(Signed) E. Macnacurey, 
W.H. Sxves, and 
Eight other Directors. 
London, the 5th December, 1855. 





Rules for regulating leave of absence and acting allowances to Pub- 
lie Officers in India, not in the Covenanted Service of the Bast 
India Company. 


CHAPTER I. 
RULES FOR APPLICATION OF LEAVE OF ABSENCE, 


Srctron I.—Leave of absence to officers not in the Covenanted 
Service of the East India Company, receiving their appointments 
direct from Government, will be granted by the Government only 
under which office is held, on application made publiely through 
the regular channel in the Department to which the applicant may 
belong ; but in respect of all other officers, it will be optional with 
local Governments to delegate to heads of offices or departments 
power to act upon the rules without special reference to higher 
authority. 

Sxction II—Absence without leave will render the absentec 
liable to loss of appointment, and will be attended with entire 
forfeiture of salary for the whole period of such absence. 

Secriox II—No leave of absence shall have any retrospective 
effect, except in cases of severe illness, to be attested by Medical 
Certificate, conforming in every respect to the directions contained 
in Section IV. 


{ 209 ] 


GHAPTER II. 
RULES FOR SICK LEAVE. 


Section 1V.—When an application for leave of absence is made 
on the ground of ill-health, it must be accompanied by a statement 
of the case from the medical man by whom the applicant has been 
attended, distinetly stating from personal observations the nature 
of the disease, the symtoms by which it is manifested, the causes 
by which it has been probably produced, and the period during 
which if has existed so fur as the knowledge of the medical officer 
extends, and by a certificate from the chief medical officer of the 
station or district, or if at a Presidency town, from a Presidency 
or rather official surgeon, certifying after careful personal investi- 
gation, the necessity for temporary removal and the period fur 
which absence is, to-the best of his judgment, absolutely requisite 
fov restoration to heaith. Lf the requisite leave be for a larger 
period than six months, the certificate must in the first instance, 
be countersigned, by Superintending Surgeon of the Divisions ix 
which the applidint may be located, and in cases of leave beyond 
Sca be afterwards submitted with the statement of the case, for 
the consideration and countersignature of the members of the 
Medical Board. 'Uhe certificate shall be given in the following form : 

I, A. B. Surgeon at or of , do hereby certify that BE. F, 
(here enter designation of office) is in a bad state of health, and 
I solemnly and sincerely declare, that according to the best of 
my jadgment, a change of air is essentially necessary to his reco- 





very, and that the circumstances of his case are such, as to render 

_ Jeave of absence for the period of 
highly desirable.) 

The following form shall be observed by the Superintending 


Surgeon and Members of the Medical Board, in countersigning the 
# 





absolutely necessary (or 


cortilicate. 

I (or we) do hereby gate, that according to the best of my 
{or our)’ professional judgment, after careful consideration of his 
case, I (or we) believe the state of health of E, PB. to be such ag 
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to render leave of absence for a period of 





absolutely ne- 
cessary (or highly desirable) for his recovery. 

An application for extension of leave must, if the applicant be 

in India, be accompanied by a certificate to a like effect from the 
medical officer by whom the applicant is attended, together with a 
statement shewing sufficient reason for the extension solicited ; 
and such certificates must be countersigned by the Members of the 
Medical Board, or by the Superinteriding Surgeon of the Division 
in which the applicant may be located. In like manner, if the 
applicant shall have proceeded beyond the Territories under the 
Government of the Hast India Company, he must furnish a 
certificate and statement to the required effect from a surgedn or 
physician at the places of his temporary residence, by whom he 
has been attended, such attendance and the period of it to be 
stated, and the certificate to be countersigned by the examining 
physician of the East India Company if the absentee is in Europe, 
or by the principal medical authority of the colony or country to 
which the absentee may have proceeded, or some sufficient réason 
stated for the want of such countersignature if not produced, 
. The officer countersigning must either personally examine the 
applicant or state some sufficient reason why he has been unable 
to do so; when any of the required particulars are neglected, leave 
will. be refused. 

Section V.—Leave of absence will be granted under the fellow- 
ing limitations to Servants, who may be declared by a suflicient 
medical certificate to require leave for the restoration of their 
health. 

1st. The limit to leave on medical certificate is fixed at three 
years, during the entire period of service, of which not more than 
two years may be continuous, and two years only will be permitted 
to reckon as service qualifying for pension. 

2nd. Leave of absence on medical certificate will not be granted 
for a larger period than twelve months. at “any one time, which 

.may, however, be extended if necessary under renewed medical 
certificate for periods not exceeding 6 months within the limit of 
two years continuously. After a continuous absence of two years 
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on medical certificate, an interval of two years shall elapse before 
further leave on that account is granted. 

3rd. During one year of the entire period of absence under 
this rule, the absentee will be subjected to a deduetion of one half, 
and during the remainder to a deduction of $rds of kis allowances 
provided, however, that he shall in no case draw a larger sum than 
Rs, 6,000 (£600) per annum. 

4th. In cases of extreme urgency, the heads of offices are 
authorized to grant leave of absence on medical certificate to the 
extent of one month, provided the same be ammediately reported 
for the sanction of Government.» 





CHAPTER IIL. 
RULES FOR LEAVE ON PRIVATE AFFAIRS.* 

Srcrion VI.—Leave of absence may be. granted for one month 
jn each year, or to Judicial officers during the authorized closing 
of the civil courts, without deduction from salary. 

sctton VIL.—In addition to the above, and on sufficient cause 
bemg shown, leave of absence may be granted on private affairs 
for not more than 6 months ; 4 the absentee’s salary being deducted 
for such period of absence, provided the rate of Rs. 6,000 (£600) 
per annum be not exceeded. 

Cuavsp Il.—The leave granted under this Section will be com- 
puted from the date of the absentee’s quitting his post to the 
date of his return thereto ; a second leave of the same description 
cannot be taken, till the expiration of 6 years from the date of 
return to duty from a former leave ; no portion of the salary allow- 
ed to be drawn will be claimable till the absentee shall have returned 
to his duty. 

Cuavse I1I.—Leave taken under this and the preceding Section 
will reckon as service qualifying for pension. 

Sxotton VII[.—In addition to the leave which may be granted 

_under the preceding rules on medical certiticate or private affairs, 


* Vide subsequent orders dated 27th June, 1857, (page 217) relative to leave 
on private affairs. 
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Goverument may at any time, under special cireumstances and at 
its discretion, grant leave of absence once during the period of 
service, not exceeding 12 months on private affairs, without forfei- 
ture of appointment, but without pay. Such period of absence 
not to count as service, towards pension. 

Srcrion IX.—No leave of absence on private affairs shall be 
claimable by any party whatever, under these rules as a matter of 
right.. Such leave will be granted only at the pleasure of the 
Government or its authorized officers, when the concession of the 
indulgence, in no way interferes with the interests of the Public 
Service; and it shall be the duty of the Government in every 
instance (except in the case of leave granted under Section VI.) 
to consider and determine whether the grounds of the application 
are sufficiently urgent to justify the concession of the leave. 

Sucrroy X.—Parties who may desire, to draw their allowances, 
while absent on Icave, will be required to give security in sach 
amount and form as may be fixed by Government, for the refund 
of any excess that may be drawn in case of their coming under 


retrenchment. a 


CHAPTER IV. 
RULES FOR ALLOWANCES, &c. ; 
Sectioy XI.—No person appointed to a situation under the 
Government shall draw the salary of his appointment for any period 
prior to the date of his joining it. : 
Szotioy XIL.—An officer holding a situation appointed to one 
of equal or bigher value will, until he joins, draw so much of the 
salary of his new office as may be equal to the salary of his former 
situation, provided he does not exceed the time allowed for joining 
under the following rules; should he do so, no salary will be passed 
to him for such period in excess. 
Section XIIL—-The time ordinarily allowed for joining an 
appointment, is to be calculated at the rate of 16 miles a day, 
Sundays excepted, together with a week to prepare for the journey, 
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raent to prescribe the period within which any journey is to be, 
performed. 

Srotion XIV.—A person officiating temporarily in any situation 
will draw so much of the salary of such situation as may equal 
the sum deducted on account of absence from the real incumbent, 
and the substantive allowances of every officer temporarily acting 
in a situation of superior emolument will be subject to deduction 
at the same rate; but no additional expense is on any account to 
be incurred by the absence of any officer on leave. 

By Order of the Most Noble the Govr. Genl. in Council. 

(Signed) C. Huan Lusnivetoy, 
Secy. to the Govt. of India. 





No. 36. 
Fort William, Financial Department, the 11th July, 1856. 
Notification.—It is hereby notified for general information, 
Regarding leave granted on medical that the Right Hon’ble the 
certifoate to Uneovenanted Servants Governor General of India in 
prooseding to Harope, Council has been pleased to re- 
solve, that in the case of an Uncovenanted Servant proceeding to 
Europe, on leave on medical certificate, under Section V. of the 
Uncovenanted Service Absentee Rules, the leave shall be computed 
from the date of the sailing of the vessel on which he may have 
embarked from any port in India, which is not more distant from 
hig station, than the port of his own Presidency, to the date of 
his arrival at any port within the Presidency to whieh he belongs, 
oratany other port which is not more distant from his station 
than the port of his own Presidency. 

2nd. His Lordship in Council is also pleased to resolve that, 
for the interval elapsing between departure from station to the 
commencement of reckoning absence, or between the end of reckon- 
ing absence, and re-arrival at station, special leave shall be allowed, 
calculated at the rate of one day for every 15 miles of the distance 
to be travelled, provided that the total period of such leave shall 
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Shall have been spent bond fide between the place of departure and 
the place of destination. 

The special leave thus granted will be allowed to count as service 
qualifying for pension, and the absentee will during such leave be 
entitled to draw the same salary as is allowed by clause 8 of Section 
YV. of the Uncovenanted Service absentee rules. 


Order by the Lieut..-Governor of Bengal, 11th August, 1856. 


The following extract from the proceedings of the Supreme 
Government in the Financial Department is published for general 
information, 

Resolution.—With a view to ensure a correct calculation of 

‘Annual returns to be farnished to he Period of service entitling 
Civil Auditors &c, of leave granted; on Uncovenanted Servants to pen- 
1st May. sion, the Right Hon'ble the 
Governor General in Council is pleased to direct that the heads of 
public offices and departments under the control of the several 
governments be instructed to furnish on the Ist May of each year 
to the Civil Auditors and Military Auditors General of the several 
Presidencies, an annual return, showing the leave of absence granted 
during the year under the new Uncovenanted Service Absentee 
Rules to those Uncovenanted Servants whose leave may not have 
been notified in the Gazette. 

(Signed) W. Gray. 


Fort William, Financial Department, the 29th August, 1856. 
Resolution.—The Government of Bombay having solicited 
3 orders, with reference to the rul- 
Leas hy: inshelenle ing of this Government dated the 
20th June last, on certain points connected with Section VI. of 
the Uncovenanted Service leave rules, whether, in the event of 
au Uncovenanted Servant taking privilege leave in one year by 
instalments, it iagaecessary, before granting him leave in the fol- 
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lowing year (either by instalments or for a whole month,) that 
11 mouths shall elapse after the termination of the last instalment 
taken by him in the previous year; the Right Hon'ble the 
Governor General in Council is pleased to determine, that.an Un- 
covenanted Servant, taking privilege leave by instalments in one 
year, may be allowed privilege leave in the following year, if for 
a whole month at the expiration of 11 months, or if by instal- 
ments, after 6 months from the termination of the last instalment 
taken in the preceding year. 

Published by Order of the Right Hon'ble the 

Governor General in Council. 
(Signed) E. Daunonn. 





No. 206 of 1857.—The following Notification from the Finan- 


cial Department is published 
Uncovenanted Servants exceeding . 
privilege leave to forfeit all pay and 1 General Orders No. 6, dated 


plownnes oe if jabeens for more 93rd January, 1857. 
than. one month to appointment. A 
m paris craks The following extract from 


a Resolution, passed by the Right Hon'ble the Governor General 
in Council, under date the 28rd January, 1857, is published for 
general information. 

As a general rule His Lordship in Council, prescribes that in 
cases when Uncovenanted Servants exceed by a few days the period 
of their privilege leave the rule obtaining in the case of Covenanted 
officers shall be applied ; that is to say, ifan Uncovenanted Serzant 
shall not return at the expiration of his privilege leave, he shall 
forfeit all pay and allowances during the time of his remaining so 
absent without leave; and if he shall so continue absent for more 
than one month beyond the time granted his office shall become 
vacant. - 

Caleutta Gazette, page 229. 
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No. 11. 
Fort William, Financial Department, the 6th February, 1857. 
Wotification.—Read an endorsement from the Home Depart- 
| ‘ ment, No, 122, dated the 23rd 
uerne fie eating ot re ultimo, forwarding for consider- 
drawing less than 100 Rupees per ation and orders a letter No. 14, 
sate dated the 7th Idem from the 
Chief Secretary to the Government of Fort St. George, having 
reference to the absence of Uncovenanted Servants drawing salaries 
or less than 100 Rs, a month. 

Resolution.—On the 25th July last, it was resolved by this 
Government, with a view to ensure a correct calculation of the 
periods of service entitling Uncovenanted Servants to pension, that 
the heads of public offices and departments under the control of 
the several governments should furnish on the Ist May, of each 
year to the Civil Auditors and the Military Auditors’ General of 
the several Presidencies, an annual return, shewing the leave of 
absence granted during the year (preceding) under the new Un- 
covenanted Civil Service Absentee Rules, to these Uncovenanted 
Servants whose leave might not have been notified in the Gazette. 

Referring to this Resolution, the Govérnment of Madras observes, 
that as the new rules are restricted in their operation to Uncove- 
nanted Servants in the receipt of salaries of Rs. 100 a month and 
upwards, the above orders would not appear to apply to Uncove- 
nanted Servants whose salaries are below that amount, and. that 
if such be the intention of this Government, there is nothing to 
prevent the entire periods of absence of Uncovenanted Servants of 
the latter class counting as service towards pension, definite orders, 
however, are solicited on this point; and also on a question raised 
by the Civil Auditor at Madras, “whether it is not left optional 
with the heads of offices to grant leave of absence to persons whose 
salary is less than 100 Rupees a month, for a limited period, either 
on sick certificate or private affairs, making such stoppages as. they 
may think proper, the stoppages thus made being paid to the 
individuals performing the duties of the absentee, and no extra 
expense being incurred to the state.” 
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On this solicitation of the Government of Madras, the Right 
Hon'ble the Governor General in Council is pleased to direct that, 
in grapting leave of absence either on medical certificate or on 
private affairs to Uncovenanted Servants whose salaries are less 
than 100 Rupees per month, the heads of offices shall be guided 
by the spirit of the Rules prescribed for those servants who are 
in the receipt of salaries of Rupees 100 a month and upwards; 
that all cases in which leave is so granted to Uncovenanted Ser- 
vants whose salaries are less than 100 Rupees per month, shall 
be reported to the Civil Auditor and tht Military Auditor General 
respectively iw the manner prescribed in the orders of the 25th 
July last; and that all past leave enjoyed by any such Uncove- 
nanted Servant shall be counted as service under the orders of the 

Para, 44, of Court’s Despatch No. 38, of Hon'ble the Court of 
1856, dated 13th May, pubhshed in the Cal- Directors noted in the 
cutta Gazette of the 16th July last, page 1136. margin, although such 
leave may have exceeded the period allowed under ‘the new Un- 
covenauted Civil Service Absentee Rules. | 





Fort William, Financial Department, the 27th Tune, 1857. 
Notification.—The following extract from the Hon'ble the 
Court of Directors, addressed to 
the Government of India in the 
Financial Department, No. 28 
of 1857, dated the 17th April, 1857, is published for general i in- 
formation : 

Para. Ist. We concur in your having ruled, that leave on 


Uneovenanted Officers entitled to 
leave in aceumulation. 


private affairs cannot be taken by Uncovenanted Servants in {con 

tinuation of privilege leave. 
2nd. With regard to the revision of Section 6, Chapter III, of 
the rules, we do not 


Latter from, dated 17th October 1856, No. . ; 
145, Submit copy of @ letter from the Govern: object fo, alow the pris 
ment of Bengal referriug for decision two ques- vilege leave of Uncove- 
tions connected with the Uncovenanted Service o S 
“Absenteo Rules, : nanted Servants to ac- 

cumulate up to three 
months as a maximum pericd, But if the leave of one month 


2£ 


fr o218 J 


in the year be not taken in one period, we cannot permit it to be 
‘divided into more than two instalments,—we gppend the note in 
the shape in which we are prepared to sanction it, viz.: 

Seetion 6, Clause I—* Leave of absence may be granted for 
one month in each Calendar year without deduction from salary, 
provided that the indulgence can be granted without injury to 
the public service, or additional expense to Government, Those 
servants who may not haye-occasion to apply for the whole month's 
leave at once, may divide it into two instalments. No second 
leave shall be granted undér this rule until the completion of eleven 
months from the expiration of the last leave, if taken at one time, 
or from the date of return of any sick leave, or leave on private 
affairs ; or if the leave be taken in instalments, ‘until the comple- 
tion of six months from the expiration of the last instalment. 
Uneovenanted Servants not availing themselves of the indulgence 
in any one year, may at the option of the local Government, obtain 
under the Jike conditions leave of absence for two successive months, 
to commence at or after the expiration of twenty-two months from 
the termination of their former leave; and if two years elapse 
without enjoyment of the privilege; leave for three months, may, 
in like manner, at the option of the local Government, be granted 
at the expiration of thirty-three months from the termination of 
the last preceding leave ; but no leave shall be granted under this. 
rule for any period exceeding three months. If a servant. shall 
not return at the expiration of the poriod of leave granted him 
under this rule, he shall forfeit all pay and allowances, during. the 
time of his remaining so absent without leave; and if he shall so 
eontinue absent for more than one month beyond the term grant- 
ed, ‘his office shall become vacant.” 

Clause 2nd. Officers of the Judicial Department. taking leave 
during the authorized closing of the Civil Courts, will be allowed 
to draw full salary during such leave, but will not be entitled, in 
addition thereto, to privilege leave under the Ist Clause of this rule. 

By Order of the Right Hon’ble the Governor General in Council. 
C. Hues Lusuixeron, 
Seey. to the Govt. of India. 
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No, 2520. 
Extract from the Proceedings of the Right Hown’ble the Governar 


General of Ladia in*Council ia the Financial Departinent under 
date the 12th June, 1857. 


Read an Endorsement froin the Home Dept. No. 795, dated 
the 21st ultimo, forwarding for 
Casual leave for a few days can be f 2 
grantod by the Head of the oGice in consideration and orders, a letter 
case of sickness at his discretion with: from the Acting Chief Secretary 
out logs of salary, 2 ¢ 
, to the Govt. of Bombay No, 
2208, dated the 6th Idem haying*reterence to a question connected 
with the Uncovenanted Civil Servicg Absentec Rules. Resolution 
-—the Right Hon’ble the Gorr. Genl. in Council observes that the 
Govr. of Bombay issued a Circular on the 27th June, 1856, declar- 
ing that nothing contained in the Uncovenanted Service Absentee 
Jules is intended to prevent Heads of offices from granting casual 
leave of absence from office without deduction of salary to any 
subordinate officer, who without leaving his station, may be com- 
polled to remain at home from sickness for a period not exceeding . 
twenty days in the year whether continuous or ab intervals ; that 
if such casual absence execed twenty days, the Absentee should 
Le subject to a deduction of one-fourth of his salary for the period 
in exeess of such twenty days, provided that the entire absonce 
does nob exceed two months in the year, and that if such absence 
exceed two months in the year, the Absentee should be considered 
as falling under the Uncovenanted Service Absentee Rule. 
Referring to this Circular, instructions are solicited as to whether 
the excess beyond twenty days’ leave, as it is subjected to a de- 
duetion of one-fourth of salary, should in calculating period of 
service for pension purpose, be taken or not into account, as part 
of the two years allowed by Clause 1 of Section V. of the Uncove- 
nanted Service Absentee Rules, the same as leave of absence on 
medical certificate granted under these Rules. 
The Bt, Hon’ble the Gove. Genl. in Council observes, thaé 
under the strict bearing of the Rules, all leave under sick certifi- 
cate has to be taken into account as part of the two years allowed 
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hy Clause 1 of Section V. and seeing that the Circular issued by 
the Govt. of Bombay involves a modification of Rules; His Lard- 
ship in Council is of opinion, that it should be cancelled, it being 
understood however that casual leave for a few days’ may in case 
of sickness be granted by the Head of the office at his discretion, 
without loss of salary; and without such leave being taken into 
account as part of the two years allowed by Clause 1 of Section ¥. 
Order.—Ordered that a copy of the foregoing Resolution be sent 
to the Home Dept. for communication to Govt. of Bombay. 





apa - 

€ory. 
Wo. 4796, of 9th November, 1857. 
To ; 
W. P. Parunr, Esq. 
Civil Auditor. 

* Fort Willian, 

Financial Department. . a 

Siz, 


Tam directed to acknowledge the receipt of your letter No, 


Deductions from salaries of azz Un- 2173, dated the 2lat ultimo, on 
GovENANTED SEnyants for leavegrant- the subject of notices of leave of 
ed in excess of the few days allowed in 
the Financial Resolution No. 2520 of &bsence granted to Uncovenant- 


13th June, 1857, are to be made in ed Servants sent to your offiee. 
strict accordance with Rules and to be 2. 1 
reported monthly to the Civil Auditor It appears that your 


or Military Auditor General, office makes deductions on ac» 
count of leave of absence only from the salaries of those Uncovenanted 
Servants who receive their appointments direct from Government ; 
but that in all cases in which Clerks and other ministerial officers 
are allowed leave of absence, the Head of the department or office 
in which they are employed is left to make the deductions, your 
office simply passing the salary abstract of such Establishment 
without taking cognizance of the deductions made therein by the 
Head of the department or office, provided the Rule. laid down in 
the Financial Resolution of the 18th December, 1843, is not 
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3. In reply, I am desired to inform you, that the Right How ble 
the Covernor General in Council is of opinion that the practice 
of your oflice is incorrect. The Rules of the 22nd February, 1856, 
he observes, are applicable to “all officers in the Uncovenanted 
Servico of the Govt. who may be in the receipt of salaries of 
Rupees 100 a month and apwards” and it seems to His Lordship 
in Council that your office ought invariably to make the deductions 
provided for in the Rules, in every case in which leave is granted 
to such officers under the Rules, whether it be granted by Govt., 
or by officers to whom power to act upon the Rules may have been 
delegated by Government. 

4. In respect to officers drawing salaries of less than Rupees 
100 a month, it has beon ruled, in the Financial Resolution of 
the 6th February, 1857, that the Heads of offices should, in grant- 
ing leave, be guided by the spirit of the Rules prescribed for 
those servants who are in the receipt of salaries of Rs, 100 a 
-month and upwards, and that all cases in which leave is so granted 
to Uneovenanted Servants whose salaries are less than Rs, 100 
per month, shall be reported to the Civil Auditor and the Military 
Auditor Genoral respectively, in the manner prescribed in the 
orders of the 25th July last; .viz. that the Auditors should be 
furnished, on the 1st May in each year, with “An Annual Return 
showing the leave of absence granted during the year (preceding,) 
under the new Uncovenanted Civil Service Absentee Rules, to 
those Uncovenanted Servants whose leave might not have been 
notified in the Gazette.” 

5. But this arrangement seems to His Lordship in Council to 
be insufficient. It does not provide, as it-ought to do, for deduc- 
tions from salary by the offices of Audit, and His Lordship in 
Council therefore directs that in future all cases in which leave 
not notified in the Government Gazette is granted to Uncove- 
nanted Servants in excess of the few days provided for in the 
Financial Resolution, No. 2520, dated the 12th June, 1857, shall 
be reported monthly (instead of annually) to the Civil Auditor 
or the Military Auditor General, as the case may be, in the form 


tee Ge a os fe. 


[ 222 ] 


the amounts entered in the form at the time the Establishment 
Bills are sent in to be passed, on the understanding that deductions 
are invariably to be made, in accordance with the Rules, from the 
pay of all Absentees whose names are entered iu. tho form (whee 
ther they may be im the receipt of Rs. 109 a month), or less 
except wheu spvcial directions are issued by the Heals of offices 
to make larger deductions, which may be necessary if, cases of 
officers drawing less than Rs. 100, whose duties cannot otherwise 
be provided for without extra expense to Government. 
T have the honor to be, 
Sir, 
Your most obedient Servant, 
(Signed) C. H. Lusutyetoy, 
: Secy. to the Govt. of India, 
Council Chamber, the 9th Novr. 1857, 








” ‘Monthly Statement of Leave of Absence granted to Uncovenanted Servants drawing more than Teupees 10 per 
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No. 1. 
Fort William, Finencial Department, the 8th Tanuary, 1858. 


Notifieation.—Real an endorsement. from the Home Dept. 

1, 2 and 3 months privilege leave ean N9- 2,680, dated the 6th ultimo, 
be granted in aceuunulation for Service forwarding for consideration 
also prior to the issue of the new Rules. and orders, a letter No. 1668, 
dated the 25th November last, from the Chief Secretary to the 
Govt. of Fort St. George, with its enclosures, referring for decision 
certain points connected with Privilege Leave to Uncovenanted 
Civil Servants. 

Resolution.— With reference to that part of the Finaneial 
Notification dated 27th June last, No. 25, which provides for the 
cumulation of Privilege Leave to Uncovenanted Civil Servants, 
the Govt. of Madras submits an enquiry from the Civil Auditor, 
whether the cumalation is to have retrospective effect so as to 
admit of the period a party may have been uuinterruptedly at his 
duties prior to the promulgation of the Uncovenanted Service 
Absentve Rules, to reckon as part of the period necessary to qualify 
him for obtaining cumulative leave ; and if so, the date from which 
such effect is to be given. 

Referring to this enquiry, the Right Hon’ble the Govr. Genl. 
in Council is pleased to decide that if Heads of offices certify that 
parties applying for accumulated privilege leave have served the 
requisite period uninterruptedly, there is no objection to applying 
to the Uncovenanted Service Rule which was passed in respect to 
the Covenanted Civil Service and approved by the Hon’ble Court 
viz. that service before aswell as after the introduction of the new 
Rules is admissible in qualifying a servant for 1, 2 or 3 months 
privilege leave. 

Vide Caleutta Gazette page 90, of 16th January, 1858. 
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No, & 

Fort Williaa, Financial Department, the 22ad January, 1858, 

Notification.—Read again the following papers :—RFxtract 

Relative to lcave to be granted to Pablic Works, Dept. No. 1,443, 
Uncovenanted Servants prior to, and = dated 27th March, 1857, with 
after the expiration of furlough on pri- | ? : 
vate affairs. its enclosure. 

Read an office memo. No. 6196, dated the 30th ultimo, from the 
Public Works Dept. with its enclosure relative to the salary to 
be passed to an Uncovenanted Servant from the date of his return 
from furlough up to the date of joining his appointment. 

Regolution.—On the 2ist August, 1856, Mr. T. Login, Exe- 
cutive officer, Bassein River, obtained, under Section VIL.* Clause 
3 of the Uncovenanted Service Absentee Rules, leave of absence 
to Europe for a period of six months. He was subsequently 
allowed by the Hon’ble Court as a special case, nine months’ leave 
of absence without pay, in addition to the six months already 
taken, thereby extending to fifteen months the whole period of 
hia authorized absence from India, and which period, the Hon’ble 
Court directed, was to be regarded as if authorized under Section 
VIILL.+ of the above rules. 

Mr. Login, having returned from England on the 3let October 
last, the Officiating Chief Engineer L. Ps. solicits orders. regard- 
ing the salary to be passed to him from that date up to the 28th 
November last, the date of his arrival at Purneah, the Head 
Quarters of the division (Darjeeling Road) to which he is now 
attached, 

The Offg. Secy. in the P. W. D. suggests the expediency of 
laying down general rales (if such rules do not already exist) to 
meet the cases of Uncovenanted Officers, who like Mr. Login, may 
not join appointments immediately on return from furlough. 

Referring to this suggestion, His Lordship in Council remarks, 
that leave may be granted to Uncovenanted Servants preparatory 
to furlough on private affairs, or for return to station after the 

“expiratio# of furlough, only on the terms of Seetion VIIL$ of the 
#* Now altered to Scetion VII. + Now altered to Section IX, 
£ Now altered to Section LX, 


w 
ny 
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Uncovenanted Civil Service Absentee Rules for the period specified 
in the Financial Notification of L4th October, 1857, viz. from 
six or eight weeks, according as the distance to be travelled shall 
not exceed 800 or 600 miles without forfeiture of appointment, 
but without pay, the period of absence uot counting as service 
towards pension. 

If the furlough, however, be enjoyed in India, no preparatory 
leave is to.be granted; the furlough being reckoned froni-the date 
of the Absentee’s quitting his post to the date of his ‘return 
thereto, 


penn nnennnnne 


MISCELLANEOUS INFORMATION. 





To find the solid contents of semi-circular Roofs, 

Rve.—Find the area, take the difference between the exterhal 
and internal diameters or multiply the sum of the diameters by 
their ditference and the product by *7854 which divided by 2, will . 
give the area, 

When the area is found, multiply it by the length of the roof, 
ineluding the masonry of the roof in the walls and. the product 
will be the solid contents. 

Examete.—Find the contents of a vaulted roof 18 feet by 40 
feet—roof 1 foot thick. 

18 + 20 = 88 x 2 x 7854 x% 42 +9 12534934. 
Bk. Master’s Asst, IIL. 
wore, - 

To obtain the contents of the concavity of an elliptic vaulted 


roof, 
Rvue.—Multiply the length of the vault by the area of one end. 





To ascertain the quantity of thatching or tiling in a sloped rook, 
Rore.—tThe length of the top ridge to be added to the length 
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of the base and multiplied by the slant } of which will give the 
area of the roof for one side. 
iff 


i ; * 27 +3 for eaves ==. 30 
a 


* 80 +16) 1g 8 y 18 = 23 x 13 = 299 Answer. 
2 2 





GP Breadth and slope how ascertained when nob given—viz, 
By deducting the height of the lower wall from 
that of the higher and adding the squares of 
both and extracting the square root of the sum 
(vide Prob. III. page 115.) 


146—9=- 7 

_ then 7? == 49 

” e= 86 
‘ 1 959 3 


Prevention of dry vot from timber, consists in the simple 
submersion of the timber for about a week in a solution of eorro+ 
sive sublimate. 


MARCHING EXPENSES. 

To cover extra marching expenses, an- addition of one half to 
the gross pay or salary of all writers and other assistants proceed. 
ing on duty to the Upper Provinces, whose ordinary salaries do 
not exceed 200 Rs. per month, inclusive of the Military pay which 
any of them may be in receipt of, is granted from the day of the 
offices to which they shall be attached quitting the Presidency, 
antil theday of their return inclusive. If the ordinary allowance 
execed tho above sum, one third in addition, is only allowed. 

The above extra allowances are adinissible also in cases where 
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Uncovenanted Assistants and others are entertained in: the Upper 
Provinces to fill up vacancies or otherwise. 
Pay and Awtlit Reg. 1849, 
Page 240, approved in G. Q. G. G. 2nd June, 1849. 





TABLE MONEY TO BE CHARGED ON GOVERNMENT 
SEA-GOING VESSELS, &c. 


No. 487. 
Fort William, Home Department, the 14th March, 1856. 


Notification.—The Right Hon’ble the Governor General of 
India in Council-is pleased, in supersession of former orders, to 
establish the following ‘rates of Table money to be charged on 
board Government Sea-going vessels employed under the Bengal 
Presidency, and on board the vessels of the Irrawadd ly Flotilla, 

For every adult Cabin or Quarter Deck Passenger, the Com. * 
mander of the vessel, or the officer charged with the purveyanee 
of the vessel, is allowed to charge the sum of four (4) Rupees 
a day. 

For every child above 7, and under 14 years of age, who does 
not come to the table, the sum of two (2) Rupees a day, 

For every child under 7 years of age, and for every Christian 
servant, the sum of one (1) Rupee a day. 

No charge is to be made for children in arms. 

The above named charges do not include Wine, Beer, Spirits, 
or Soda Water, or Refreshments required at other than the ordi- 
nary meal times, These must be paid for separately by those who 
may order them. 

For European commissioned officers, of whatever rank, and 
Uncovenanted Civil officers, (not being of the rank of Clerks) 
when ordered a free passage on duty, the sum of four (4) Rupees 
each per diem will be allowed by Government to the Commander 
of the vessel, or to the offtoer of the vessel by whom they may 7 
be messed; but the whole expense of messing the families of such 
officers will be borne by the officers themselves. 
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Of the four (4) Rupees allowed by Government, the following 
proportions will be recovered from the officers through the Pay 
Department on account of Government. 

From General officers, .....-cccecece--Rs, 2 8 0 per diem. 
Fyrom Field officers, and from Military and 

Medical and Uncovenanted officers (not 

being of the rank of Clerks) in Civil em- 

ploy, on salaries not exceeding Rs. 600 

a month, 200, 7 
From Captains,... Se bed 04 ” 

The whole of the Table money charge (Rs. 4a day) for subal- 
terns will be borne by the Government. 

The whole of the ‘Table money charge for Military, Medical, 
and Uncovenanted oflicers in Civil emptoy, or salaries exceeding 
Rupees GOO a month, will be recovered from those officers on 
account of Government, 

For persons messed at the warrant officer’s or Engineer’s Table, 
the following rates are allowed. 

For Adults,...... 
For children above 7, but under 14 years, 

each, . nanavects sgsaues 8 0, i 
For childsen under 75 years ell, ‘Gal ~~ Lod, ” 

No charge is to be made for a child in arms. 

'The above charge for warrant officers of every grade, overseers, 
European Non-Commissioned officers attached to Departments or 
public offices, and Clerks of Departments or public offices, and for 
the families of any of these classes, will be paid by the Government. 

These rules will be in foree from and after the Ist proximo. 

By order of the Right Hon’ble the Governor General of India 
in Council. 








2 0 O per diem, 
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ORDERS OF THE HON’BLE THE COURT OF DIREC- 
TORS RELATIVE TO THE DISMISSAL OF UNCO- 
VENANTED SERVANTS. 

Financial Department. 
No, 42 of 1851, 
Our Governor General of India in Council. 


Ist. We are informed by your letter dated the 7th February 
last, No. 9, that upon a representation from the Lieutenant-Go- 
vernor of the North Western Provinces, enclosing communications 
from the Sudder Court and the Sudder Board of Revenue, you, 
have suspended the carrying out of the instructions contained in 
Para. 19 of your despatch in this department dated the 10th July, 
1850, to the effect that Uncovenanted Servants who have been 
dismissed from one department of the Publie Service shall not be 
re-employed in another department. 

2nd. It is necessary that we should briefly revert to the cir- 
cumstances, in connection with which this instruction was given. 
Kessubnauth Ghose was in 1845 dismissed from his situation in 
the office of the Collector of Hooghly, because .he was considered 
to be implicated in certain stamp frauds. The sentence of dis- 
missal was confirmed by the Commissioner of the district, who 
however certified in the following year that he considered Kessub- 
nauth eligible for another employment under Government. He 
(Kessubnauth Ghose) was accordingly appointed to a situation in 
the Civil Auditor’s office, we animadverted upon the inconsistency: 
of permitting a person who had been dismissed for moral delin- 
quency to re-enter the service of Government, and concluded with 
the following remarks. “ We consider it so injurious to the service 
that men who have been dismissed for misconduct from one 
department should be considered eligible for employment in any 
other department, that we must entirely discountenance such a 
practice. 1 is.a wholesome check upon negligence and dishonesty 
for the servants of Government clearly to understand that. probity 
and diligence are the only means of retaining employment under 
Cinges ant? 
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8rd, We should have imagined that a proposition based ou so 
sound a principle unobjectionable; yet various objections have been 
raised to it. The Register of the Sudder Court North Western Pro- 
vinces observes, that the Rule which we prescribed would be justly 
applicable to such persons as had becn dismissed on conviction before 
a judicial tribunal of malversation, or any other offence which im- 
plies moral turpitude; that it would be applicable also “ with less 
strictness to men who had been dismissed by their immediate supe- 
riors on strong presumption of malversation in those cases in which 
the order of. dismissal had been upheld. in appeal by the Appellate 
8 Authority, but that in other cases the rule would be apt to operate 
with unjust severity, The Sudder Board do not think that mere 
faultsof negligence should be visited with so extreme a penalty, or 
even 'that the first dismissal for graver misconduct should necessa- 
rily be final, since the offence may have been wrongly imputed or 
may be adequately punished by temporary exclusion from: office, 
and since the offender may subsequently redeem the good character 
which he has forfeited.” 
4th. In the letter from the Secretary to the Sudder Board of 
Rev¥nue North Western Provinces, conveying the opinions of the 
“Members of that Board. We notice the following passages :—“ It 
scarcely needs to be stated that native olticers are: frequently dis- 
missed from their situations not from proved delinquency or any 
tangible matter or substantial charge, but in accordance with the 
opinions of their immediate guperiors taken up against them some- 
times hastily. A large portion of the Public Servants are under the. 
absolute control of one officer, who has the absolute power of dis- 
_ missal, and men are consequently often dismissed by caprice, and’ 
also as a punishment.” “An officer often too dismisses @ man 
merely as a punishment with the intention frequently carried out 
of re-appointing him.” Further, “the Native Servants of Govern 
ment are treated with a degree of hardship which stands in remark- 
able contrast to the conduct adopted towards Europeans or Officers 
of mised Parentage.” 
“To such an extent does this severity prevail, that all prudent 
natives resign, when they perceive that their superiors do not regard 
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them with favor. This state of things has the worst effect on our 
Native Officers. It induces them to make hay while the sun shines ; 
and to add to the severity now used by pronouncing every man 
disthissed incapable of serving Government would only add to the 
evil.” Onee again the Junior Member of the Board “ takes this 
opportunity to put on record his deliberate opinion that less caprice, 
loss severity, less indignity in the treatment of Native Servanta of 
Government. is necessary, if Government would. be well served by 
them.” 

Sth. We confess we have perused these statements with pain 
and deep regret, If the treatment of native officials by their co. 
venanted superiors be indeed generally of the harsh character here 
alleged, it is most discreditable to those Members of our Civil Ser= 
vice who have practised it. i : 

Gth. But the rule we instructed you to introduce, in place of 
aggravating the evil as is alleged, will, in reality, ameliorate the 
position of the Uncovenanted Servants. We would establish it-as 
a principle that when persons are appointed to permanent situations 
in any Department they should not be dismissed upon. light 
grounds. Fraud and dishonesty, continued and wilful negligénee, , 
and all offences involving moral disgrace, meet with their appro. / 
priate punishment in dismissal ; and our position is, that in every 
case in which that punishment is inllieted upon just grounds, the 
individual should be considered to be permanently. excluded from 
Government employ. With regard, however, to the instances of 
arbitrary dismissal for slight reasons adverted to by the Secretary 
to the Board of Revenue, we can neither recognize their propriety 
nor see the advantage accruing to Government from the practice, 
It may be doubtful whether the punishment of temporary suspen- 
sion, under the name of “ dismissal with the intention of re-appoint- 
ment,” has any beneficial operation as regards the supposed offender, 
But we cannot doubt that it must tend to impede the business of 
the office by raising fears in the minds of the other native officials, 
that the caprice of their superiors may inilict upon them the same . 
penalty. We consider it more likely that Government will be well 
served, ! it is distinctly understood that probity and diligence are 
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the conditions of continued employment, than if the subordinates 
work in slavish dread of their official superior, knowing that -his 
whim, prejudice or passion may ab any hour eject them from their 
situation and reduce them to destitution. In our opinion more- 
over, the knowledge that gross misconduct will altogether exclude 
from the service of Government will operate as an additional induce- 
ment to the honest and attentive discharge of duty on the part of 
Native Servants. If the offence which a subordinate may commit 
bo considered by the chief of his office to merit severe punishment, 
though not the ultimate one of dismissal, the circumstances should 
be reported to higher authority, and if necessary, to the Govern- 
ment for their judgment and decision. 4 
<- 4th. The salutary tendency of the proposed rule will therefore be 
to make subordinates more faithful in discharge of their duties, and 
superiors more cautious in inflicting punishment upon those under 
their control. Necessary as it is that the power of dismissal should 
be vested in the Chiefs of Departments, it is equally desirable to 
check, and, aa far ‘as may be practicable, to regulate that power. If 
evidence of this be required, the letter from the Agra Board of 
Revenue affords it, and we shall here further quote the sentiments 
of the Junior Member of that Board as a corroboration of the view. 
which we are led to take of this question, He observes that since 
he has entered the service “the Government liave done much to 
temper the arbitrary severity with whigh their Native Officers are 
treated by their European fellow servants, and have, in consequence, 
materially increased the honesty and faithfulness of that deserving 
class of men ; but more remains to be done, and he doubts not it will 
be done by degrees.” We give due weight to the opinions to which 
we have adverted, and ander the explanation we have given, we are 
not disposed to depart from our order of the 10th July, 1850. 
8th. There is however a class of cases which does not come within 
the intention of our order, though erroneously. considered in this 
light by the authorities in the Ni orth Western Provinces. We 
mean eases of inaptitude for the particular branch of occupation to 
which a Native Servant may have been originally appointed, as 
2G ‘ 
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well as cases of physical incapacity. The latter must be treated 
according to rule; and with regard to the former, we cannot but 
think that in the majority of cases the difficulty might be overcome 
by a re-adjastment of duties without recourse to the harsh. steps of 
removal from office, 

Sth, We should, in conclusion, express our hope that the notice 
we have taken of this subject will have the beneficial effect of in- 
ducing the exercise of greater forbearance and a more just considera. 
tion on the part of our Civil Servants towards the useful and deserv- 
ing class of men placed in subordination to them. With respect 
tothe most important class of those men, namely those receiving ~ 
salaries of above 10 rupees a month, and to some of whom under 
certain restrictions, pensions are granted upon retirement, we 
think that you might issue instructions that you should be kept 
advised of the dismissal of all individuals composing that class, and 
of the causes of their dismissal. This would afford an opportunity 
for enquiry into cases in which the cause might appear unsatisfac- 
tory or questionable, which does not at present exist. Should any 
instances unfortunately occur to disappoint the expectation which 
we have expressed that greater forbearance and justice will be exer- 
cised towards the Native Servants, we desire to be invariably 
informed of them, whether they shall occur in the class above 
referred to or in any other, and we shall feel it to be our duty to 
yisit such conduct with the expression of our severe displeasure. 

We are &e., : 
(Sd.) J. W. Hose, and 
Twelve other Directors. 
London, 6th August, 1851. : 
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RULES AND REGULATIONS 0; P. W. 
List of grades and appointments in the Department 


of Public 


Works with the salaries attached thereto as sanctioned by the 


Supreme Government of India. 








7 Salaries per Mensera. 



















































" . Milly, Giicers ‘in! re 
Names of Appointments. acidition to fall "ebay iat 
Allowances. : 
Enqinesr EsraBLisu Ment. 
Chief Engineer, Ist Class, 2... +20. sees sees ese oe (2,250 with pay 2,250 
G_0.6-G: (Chief Engineer, 2nd Class and Supt.' proper only, 
Be Ret} of Canals, N. W. Provinces, ..... ,000 1,400 
1357, Chief Engineer, 3rd Class,* 800 1,200 
Assistant to a Chief Engineer, 0... .c.sse sees wees 500 750 
Superintendent of a Work of more than one Execu-! 
tive charge, .. 2.6220. aves eres 900 to 1,200 
Civil. Architect at the Presidency, 1,000 
Ast Class Executive Engineer, i 900 
2nd Class, * ak, Suids eViveaesn eases 500 i 750 
Sra Class, a Watadu's detcdiniteoe 400 i 600 
t4th Class, » eer errr errr erry 300 500 
: consolidated 
Assistant Engineers, Ist Clase, Staff Salary, ...... 250 350 
Assistant Engineers, 2nd Class, » seeees 200 250 
Probationary Assistant Engineers,.... 20+ seeeeers 112 100 to 200 
Uvrbsa Susonprnate EstaDusHMENT. 
Sub-Engineer, 1st Class, eee reece secs cnes 250 | 400 
” 2nd Class, .... 200 800 
s 8rd Class, ...... 150 250 
Supervisor, ......... 120 200 
Assistant Supervisor, . 100 150 
Overseer, ..-. e+ 605 85 100 
Assistant Overseer, . ee 70 80 
Probationary Ditto,.... . Baas. oan ieee we 50 60 
Lowgn Susorprnats EstaBLisnMEnt. 
Sub- Overseer, ist Class. 
Deserving men above 10 years’ service, 60 
Ditto ditto above 5 years’ service, .... 50 
All others, .... cece ces cece vene 40 
Sub- Overseer, 2nd Class. 
Deserving men above 10 years’ service, . 35 
Ditto ditto above 5 years’ ditto, .. 30 
Ail others, .. occ. sees cece eee 85 
Sub- Overseer, 8rd Class. 
Desgrving men above 10 years service, «. ++ +000 25 
Ditto ditto above & years ditto, .. - 20. 
All others, .. H 15 
s.Sub-Over-jist and 2nd 
seer. Class. 
Cashiers according to charge,.. 20 to 50 
Store Keepers, Ditto, .... B to 30 
Head Artuficey’s Ditto, ........ seca! Bto 15 











* The Superintending Engi Superintendent of Embankm 
iS g Engineers, Superin| 


ents, Bengal, 


and Superintendent of Canals, Punjaub, belong to this rank and are entitled to 


draw the pay and allowances attached thereto. 
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N.B. Surveyors, Mechanical Engineers and foremen will be 
plaeed either in the Engineer or Upper Subordinate Establishments 
according to their qualifications and services, 

SP The above mentioned appointments shall be open to all 
qualified persons without distinction, exeept so far ag may +e neces- 
sary to ensure the eraployment of all available Officers of the En- , 
gineer Corps. 

Commissioned and Warrant Officers employed in the Department 
will be allowed their Mily. Pay and Allowances in full, and Non- 
commissioned Officers and Soldiers will be allowed their full pay and 
_batta; but not clothing, bedding, &c. nor subsistence money for 
their wives and families. The Mily. Pay and Allowances of Come. 
missioned, Warrant, and Non-commissioned Officers and Soldiers will 
be drawn froma Mily. Pay Office, under audit by the Military 
Auditors General ; but in all except the Pay proper, will be debited 
to the Public Works accounts of the Presidency or Provinces in 
which each individual may be serving. 


‘TRAVELLING ALLOWANCES TO OFFICERS OF THE 
ENGINEER ESTABLISHMENT. 

I. No travelling allowance shall be granted in any case where an 
Officer does not proceed to a greater distance than five miles beyoud 
the boundary of his station, or from his permanent or temporary 
Head Quarters or Standing Camp, except as provided in Rule IIT. 

IL. For travelling on public duty any distance not exceeding 
twenty miles in one day, Officers shall (subject to the limitation in 
Rule I.) be allowed as follows. 


Chief Engineer «di 

Superintending Ditto i Rs. 6, per diem. 

Executive Ditto and Assistant ) ,, ‘. * 
to Chief Engineer 3 Rs. 5 per diem. 


Assistant Ditto ... 


This allowance is to cover the expense of providing teuts and other 
travelling Equipage. , 


Rs. 4 per diem. 
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JII, The same allowance shall be passed to an Officer halting, 
and obliged to maintain his marching establishment complete, pro- 
vided that, when within ten miles of his Permanent or Temporary 
Head quarters he does not halt for more than three days. 

IV. For travelling on public duty any distance greater than 
twenty miles in one day, Officers shall (subject to the limitation in 
Rule 1st) be allowed eight annas per mile. 

VY. When an Officer makes a Dawk journey, leaving his Camp 
standing, he may draw allowances under both Rules Ui. & IV. 

VIL Inthe case of Chief Engineers and Superintending En- 
_gineers, the travelling allowance shall be passed in Bills supported 
by Statements of the places visited with the date of arrival at, and 
departure from each, and of the distances travelled, with a certifi- 
cate on honor that the journeys were made in the discharge of 
public duty. 

VIL. In the case of Ex. Engineers and Assistant Ex. Engineers, 
the charges shall be passed on the submission of journals showing, 
in addition to the particulars required in Rule VI., the object of each 
journey, the duties performed, and the results of the inspections 
made on cach day ; the journal bearing the countersignature of the 
Superintending Engineer in token of his belief that the journeys were 
-properly undertaken in the performance of public duty, aud in the 
case of Rule III. that marching establishment was necessarily 
maintained, 


* 
TRAVELLING ALLOWANCES TO THE OFFICERS OF 

THE SUBORDINATE ESTABLISHMENTS (IN ADDI- 

TION TO THEIR REGULAR DEPARTMENTAL SA- 

LARIES.) 

I. A subordinate officer who is required to travel daily or frequent- 
ly to a greater distance than he can easily do on foot, shall be allowed 
Horse Allowances at the rate of Rs. 15 per mensem, to be drawn 
on the Certificate of the Executive Engineer, that he is entitled to 
Horse Allowance under this Rule, and that a Horse or other means 
of travelling is kept. : 
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IE. Double Horse Allowance shall, on a similar Certificate, be 
allowed to any Subordinate Officer who is in charge of a Sub- 
division of a Road, Canal or Embanknient. 

IL. Double Horse Allowance may also be granted undor sanc- 
tion of the Chief Engineer to a subordinate officer in any case in 
which Ordinary Horse Allowance is insufficient to cover the ne- 
eessary expenses of travelling. 2 

IV. Treble Horse Allowance may, under eanction of the Chief 
Engincer be allowed to a subordinate officer, employed in embank- 
ments during the rainy season, in any case in which Double Horse 
allowance is insufficient to cover the necessary expenses of travel- 
ling. 

*V. The foregoing Rules are applicable to cases where buildings 
for shelter are provided, or where the subordinate officer is Hot 
required to proceed so far from his Head Quarters as to render the 
provision of shelter necessary. 

VI. A Subordinate Officer performing duty which renders it 
necessary for him to keep up a tent and marching establishment 
shall, during the continuance of such duty, be allowed as follows, 


Overseer and Assistant Overseer, ......... Re. 1} per diem, 
Supervisor and Assistant Supervisor ... Rs. 2 bi: “mae 
Sub-Engineet,..... lc ceceecesseee Rey 8 a Sa 


VII. This allowance is to cover all expenses of travelling; but 
an ‘verseer or assistant overseer may, on the first occasion, be 
allowed a reasonable sum, as an advance for the purchase of a tent 
to be recovered by equal monthly deductions from his Salary for 
twelve months commencing three months after the payment of 
the advance. 


* The horse allowance admissible under Rules I to Voecan in no case be 
drawn along with the Tentage under Rule VI. and the latter can only be drawn 
when a Tent is actually kept and an Establishment for moving it maintained, 
G. O. P, W. D. No. 4245 of 28th August, 1857, 


[ 239 ] 


*VIIL A subordinate officer above the rank of overscer shall 
be allowed five annas per mile for all journeys exceeding twenty 
miles in one day made under the order of the Executive Engineer 
or those of a auperior officer to the Executive Engineer. 

IX. Under the same circumstances an overseer or assistant 
overseer, shall be allowed 2 annas per mile. But if ordered by the 
Chief Engineer to proceed by palkee or Carriage dawk, the dawk 
shall be laid by the Ex. Engincer, and charged in his accounts as 
a Contingent expense. 

X. Subordinate officers, in progress to join appointments, 
{except when returning from leave) will be allowed travelling ex- 
ponses under Rales VI. and VII. or VILL. and TX. according to the 
mode in which they may be directed to proceed. 

"gsr Sub-overseers and Sub-Surveyors, when employed on duties 
which render it necessary that they should travel often to the 
distance of 10 miles or more in one day, but having a fixed Head 
Quarters, and being provided with shelter when at a distance from 
their Head Quarters, shall receive a travelling allowance of 7} Rs. 
per mensem. For journeys of upwards of 20 miles per diem, per- 
formed under the orders of the Executive Engineer or his Assistant, 
thity shall be allowed an anna per mile. In every case these al- 
Jowances will be admitted on the Certificate of the Executive . 
Engineer. 


LEAVE OF ABSENCE IN THE 0. P. W. 
All persons employed in the Public Works Department may be 
allowed one month’s leave of absence in the calendar year without 


* The Mileage allowance under Rules VIIL and IX may be drawn in sddi- 
tion to Horse Allowance or Tentage; but only for the distance travelled in 
excess of 20 Miles in one day and it is necessary that the subordinate shall 
have special sanction for the journey or journeys made exceeding.20 Miles in 


one day, 
. G. O. P. W. D., 28th August, 1857, 
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loss of salary, provided it can be granted without inconvenience 
to the Public Service. This leave may be granted by the Chief’ 
Engineer ; but a Chief Engineer requiring leave must apply to the 
Local Government or to the Commissioner of the Province. 
Leave of absence in excess of one Month, will be granted in the 
case of Commissioned, Warrant and Non-commissioned Officers 
% Excepting when’ these and Soldiers under the Rales applicable 
Rules are ‘at variance with to Milty. Officers in Civil employ,* and 
‘Tiles specially. spplicable'to in other cases under the Rules appli- 
ed Officers and Soldiers, in cable to the Uncovenanted Service (vide 
ee the spocial Rules hag, 206.) This leave may be grantedto 
all classes by the Governments of Madras 
and Bombay, and by the Local Administrations, subordinate to 
the Government of India, to all, except Commissioned Officers to 
whom leave must not be granted without the sanction of the Go- 


vernment of India. 
. « 





OFFICIATING APPOINTMENTS, 
Salaries and Allowances Altached to. 

A Military Officer officiating as Executive Engineer will, in yall 
cases, be allowed a Staff Salary of Rupees 200 per mensem, with 
travelling allowance as an Executive Engineer. If Officiating as 
Assistant Engineer he will have the allowances of a Probationary 
Assistant Engineer, 

An Assistant Engineer officiating as Executive Engineer, will be 
allowed Rupees 100 per mensem, with travelling allowances as an 
Executive Engineer, in addition to his salary as Assistant Engineer. 

“An Officer of the upper subordinate Establishment officiating as 
Assistant Engineer will be allowed 50 Rs: per mensem in addition 
to the allowances attached to his grade in the Subordinate Esta- 
blishment. 

An Officer of the upper subordinate grade holding Executive 
charge of a division will be allowed 100 Rs. per mensem in addition 
to the pay of his rant, drawing the travelling allowance of the 
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grade in which he officiates, (Govt. Orders D. P, W. No. 2198 of 
4th May, 1857.) 

No person holding a superior appointment and officiating in an 
inferior one, will be allowed any additional salary, exeept in special 
cases under the sanction of the Government of India. 


DUTIES OF AN EXECUTIVE AND ASSISTANT ENGINEER. 

The duties of an Executive Engineer will be ta manage the whole 
of the details of the Public Works under his charge including the 
provision of labour and materials, the payments of cash, and the 
tendering of accounts of all expenditure. He will be supplied with 
funds by letters of credit on the nearest Government Treasuries. 

‘Those of Assistant Engincers employed under Ex. Engineers will 
be to render any general or special assistance that may be required, 
either by taking charge of a Sub-Division of works, or otherwise ; 
Subject to the approval of the superintending and Chief Engineer. 
Assistant Engineers in charge of works of unusual importance, or 
who for other special reasons may have been allowed higher emo- 
luments, will be termed Special Assistant Engineers. 





DUTIES OF OFFICERS OF THE UPPER SUBORDINATE ESTABLISHMENT. 

Will be employed in the immediate supervision of works or por- 
tions of works, or in conducting the departmental duties at small 
stations or posts, and sometimes in surveying and levelling, or other 
Actached duties, ‘Their Special duty will be executive supervision ; 
and except in special cases, these Officers will not keep any public 
cash or have any thing to do with payments on account of public 
works, beyond granting cheques on cashiers, and seeing that artifi- 
cers and laborers receive full payment at the prescribed periods. 

Cashiers shall be appointed for the custody, payment and re- 
ccipt of cash at all places where the disbursements are cousiderable. 
They will have no power to make payments except on the written 
order of the Executive Engineer, his Assistant, or of such Execu- 


Se ea ae On Ae hae 
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They will submit their accounts direct to Executive Engineers,‘ 
supported by the orders duly recvipted or pay lists witnessed by 
the Executive subordinate, 


QUALIFICATIONS OF ASSISTANT OVERSEERS, 

Assistant Overseers are required to have a good knowledge of 
Arithmetic, including mensuration and account-keéping, to know 
a little geometry, to be able to prepare simple drawings, to under- 
stand how te lay down and construct a building from drawings 
and specification, and to be able to prepare a simple estimate on 
being furnished with a design and the rates of work, and to sur- 
vey with chain and compass and to take levels, Europeans must 
possess a fair Colloquial knowledge of the Native languages, and 
Natives must be able to speak and write English with tolerable 
aceuracy. ; 





QUALIFICATIONS OF SUB-OVERSEERS AND SUB-SURVEYORS, 


Sub-overseers of the 3r1 class must understand brick-laying, 
carpentry (including roofing and flooring,) road-making, and other 
work ordinarily done under departmental superintendence, so as to 
be able to direct workmen and turn out good work. They must 
also be able to write and keep accounts in English, unless when the 
Chief Engineer shall for special reasons dispense with this 
qualification. 

Sub-overseers of the 2nd class must in addition to the aequirements 
expected of Sub-overseers of 8rd class, be able to lay down and 
construct in ordinary building from working drawings and speci- 
fication—to prepare simple drawings, and to frame Estimates in 
English. ~ 

Sub-oversgers of the Ist class must in additio# to the above 
qualifications ‘be able to survey with the chain and compass aud 
to take levels, 

Sub-Sarveyors of the 2nd class must be able to surv ey with the 
chain and compass and ty take levels. 
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Sub-Surveyors of the Ist Class must be alle to make simple 
surveys with the theodolite in addition to the above. 

GF Persons capable of conducting all the practical operatigns 
of an ordinary survey with the theodolite and of plotting and pre- 
paring maps, which may be required for the service of the Public 
Works Department, will be entertained as assistant overseers for 
survey duties on the same footing in every respect except, in depart- 
mental qualifications as assistant oversecrs for general duties. 





PARTIES DESIROUS OF ADMISSION INTO THE D. P. Ws 
AS ASSISTANT OVERSEERS. 

Soldiers serving with their corps, who desire admission into this 
grade of the department, will make their wishes known to their 
Commanding Officer, who, if there he no objection will, whon in the 
vicinity of the College or School, arrange with the Principal for 
their being examined there. 

Ti case of the candidate being at too great a distance from the 
College or School to be examined personally by the Principal, the 
Commanding Officer will apply to the College for Examination 
Papers which, on reecipt, he will make over to the Executive En- 
gincer of the district or his assistant (not being a Probationary 
Assistant) and arrange with that Officer to conduct the Examin- 
ation, The Examining Officer will forward the Candidate’s original 
answers and work, with such’ report as he may deem necessary, to 
the Principal of the College, by whom a Certificate will be granted 
or withheld, as he may judge to be right from the papers and 
report. 

Having obtained the necessary certificate of the Candidate’s 
qualifications, the Commanding Officer will transmit it, with the 
usual descriptive and character rolls, through the regular channel to 
the Army Head Quarters, whence, with the sanction of the Com- 
mander-in-Chief, the papers will be transferred for registry of the 
application to the Office of the Seeretary to Government. : 

Civilians desirous of beings appointed assistant oversecrs, should 
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reside, who, on being satisfied that the candidate bears a good 
character, and appears likely to come up to the standard of qualifi- 
cation, and is not above twenty-five, or if a Sub-overseer of thirty 
years of age, will, in the first instance, send him to the Civil Sur- 
geon, or to some other Government Medical Ofticer on the spot for 
examination. The Medical Officer being satisfied, as to the indivi- 
dual’s physical fitness for employment, will furnish him with a 
certificate to the following effect. . 

“ Certified that 1 have exarained ————~ and consider his eye- 
sight to be good, and that he appears to be able to undergo the 
fatigues of active employment, as an Overseer in the Department. 
of Public Works,” 

“Signed (A..B. Surgeon.)” 

On Tsing presented with this certificate, the Executive. Engineor 
will send the candidate to a Government College if there is one 
within a short distance, otherwise he will apply to the Principal 
of the nearest Government College for Examination Papers. The 
Examination will be conducted as above laid down for Soldiers ; 
and on a certificate being obtained, the Executive Engineer will 
transmit it with the Medical Certificate and a Report, stating the 
residence, age and character of the candidate, through the Super- 
intending to the Chief Engineer, by whom the Papers will be fors 
warded for registry in the Office of the Secretary to the Govern- 
ment of India. 


Probationary Assistant Overseers will be expected to acquire a 
eomplete practical knowledge of the ordinary kinds of work required 
to be done under departmental supervision (see qualifications of 
Sub-overseers, 3rd Class) as well as such further practical knowledge 
of Engingering operations as they may have opportunity of acquir- 
ing. On completion of their probationary service (if not previous- 
ly removed) the Probationary Assistant Overseers will be reported. 
on by the Officers under whom they have been serving. 

If satisfied with the conduct and qualifications of the Probation- 
ary Assistant Overseers, the Chief Engineer will recommend their 
permanent appointment to the Department; if not fully satisfied, 
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he may order them to be kept on probation for any further period 
not exceeding one year; if he be of opinion that they are not quali- 
fied for permanent employment as assistant Overseers, he will re- 
commend their being remanded to the Corps if Soldiers or discharg- 
ed if Civilians, 

Probationary Assistant Overseers, considered by Government 
deserving of permanent entertainment in the Department, will be 
gazetted as Assistant Overseers, from which date their standing on 
the list will reckon, and if Soldiers they will be brought on the 
Town Major's List. 





PROBATIONARY ASSISTANT ENGINEERS. 
Examination to be passed by Military Officers for the D. P. W. 


The examination to be passed by Military Officers to render them 
eligible to be appointed Assistant Engineers on probation, will em- 
brace Mensuration, Geometry, Algebra, Plane Trigonometry, Mecha- 
nies (including the general principles of the stability of Structures 
and strength of materials) Hydraulics, the nature and preparation of 
materials the ordinary practical rules of construction, and ability 
to frame ordinary designs and estimates, on being furnished with 
the rates of work as well as surveying with the theodolite, com- 
pass and chain, and levelling. 

Candidates for examination, being Military Officers, must apply 
through the usual channel to the Officer commanding the station, 
who will arrange with the Principal of the nearest Government Civil 
Engineering College for the examination of the candidate if withia 
a moderate distance, or for the supply of Examination Papers (to 
be delivered sealed to the Examiners) if the station be at a distance 
from the College. The Examiners shall be an Executive or Engi- 
neer Officer of standing and an Assistant Engineer (not on proba- 
tion) or Subaltern Officer of Engineers, who shall meet at such 
time and place as may be sanctioned by the Commanding Officer of 
the station. ; 

The report of the Examiners, with the candidate’s original an- 

wers to the questions in the Examination Papers, shall be forwarded ; 
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by the Examiners direct to the Principal of the College, who shall 
communicate the result of the Examination to the Commanding 
Ollicer of the Station, forwarding a Certiticate if be be of opinion 
thatthe candidate has passed. 

The certideate shall be transmitted to Army Head Quarters, in 
order that the qualification of the Officer might be notified in Ge- 
neral Orders and recorded in the Army List. 





PROBATIONARY ASSISTANT ENGINEERS WHENGE TO BE CHOSEN, 


And Examination to be passed by Candidates who are not Commis- 
sioned Officers. 


They are to be appointed from Officers of the Engineer Corps, 
from Officers of Artillery, Cavalry or Infantry of the E. L. ©. 8. or 
HH. M’s Regiments serving in India, and from deserving Individuals 
ofthe Upper Subordinate Establishment. From Civil Engineers 
sent out from Europe by the Court of Directors and from persons 
Europeans, Kast Indians or Natives who may have received Certi- 
ficates of qualification and good conduct from the Government Cul- 

. leges in India. 

Cevtificates of qualification from Civil Enginecring Institutions 
in Europe or America will also be admitted at the discretion of the 
Local Government as sufficient evidence of professional and educa: 
tional qualification. 

Candidates for employment as Probationary Assistant Engineers 
not being Commissioned Otficers, must pass the Examination on pro- 
fessional subjects laid down for Commissioned Officers, must have a 
fair colloquial knowledge of the Hindustanee language and must also 
give proof that they have received a liberal education, to which end 
they must produce satisfactory evidence of having gtadnated at 
some recognized University, or must pass the examination laid 
down in G. 0. P.C. No. 244 of 19th April, 1851; omitting the 
subject of fortification. 

Gentlemen thoroughly acquainted with the theory and practice 
of surveying in all its branches, who may be required for service in 
the Public Works Department, will be entertained as Assistant 
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Engineers for survey dutics under the same rules as Assistant * 
Engineers for general duties except in regard to professional quali- 
fications. 

In all ordinary cases, Probationary Assistant Engineers will be 
examined as to their fitness for promotion to Assistant Engineer. 
If Engineer Officers, they must, before they can be examined have 
served one year in India, If not Engincer Officers, they must have 
served one year as Probationary Assistant Engineers. Every Pro- 
bationary Assistant Engineer, before he can be examined for promo- 
tion, must be favorably reported on ‘by his official Superiors. 
The examination which each will be required to undergo be- 
fore he can be promoted, will be such.as to shew that he is capable 
of preparing designs and Estimates for all descriptions of buildings 
and works usually required of Execative Engineers ; that he is ac- 
quainted with the processes for preparing materials and with the 
modes of construction in use in India; that he has a good know- 
ledge of the resources of the districts in which he may have been em- 
ployed, as. to materials and of the best mode of applying them ; and 
that he understands the management of work people ; also that he has 
made himself acquainted with the rules and understands the forms 
of account in use in the department, 

This examination will be conducted by a Committee composed of 
one Superintending Engineer as president and two Executive Engi- 
neers or Engineer Officers of standing as Members. ‘The record of the 
Committee’s proceedings, with the Chief Engineer’s observations and 
recommendation, will be subitted to the Government of India, by 
whom the appointment will be made. These Committees may be 
convened by Chief Engineers, on application for examination by 
candidates who have served the preseribed period, and are possessed 
of the pr liminary qualifications. 

The Rt. Hon’ble the Governor General in Council will in special 
eases dispense with the examination or redace the period of service 
on probation. 


[ as] 
SECURITIES, 


‘The deposit of securities by Mxecutive Engineers is not required 
under the new organization ; but every person not in the Military 
Service nor under covenant to the Court of Directors must, before 
he can be permanently appointed to the Engineer establishment or 
upper subordinate establishment, furnish security to the amount of 
2,000 Rs, in the former and of 400 Rs. in the latter, to be forfeited 
in the event of his leaving the departments without leave, or with- 
out giving two months’ notice. 

Fide G. O. G. G, No. 117 of 17th June, 1857. 





. EXPLAMATORY NOTES ON THE DRAWINGS, D, 
In the ground Plan the out lines ¢. ¢. shew the edges of the Plinth 
. Walls of the buildings as will be visible when raised above the foundas 
tion. ‘The spaces filled in thus 77°77 shew the Walls of the Super- 
structure raised on the Plinth Walls which latter are 3” broader 
in each side than the Superstructure Walls (vide Section ) 

The Section represents the Building (as it would appear toa 
person standing directly opposite it) if sliced off from A. to B, 
from top and the front portion removed. : 

The d d. in the Section shew the ends of the Beams and 
the e. e. shew the Rafters or Burgahs laid across the Beams over 
which Burgahs is the terrace over two tiles laid flat see follow- 
ing plan. 








d. Beams, 
e. Rafters, ; 
f, Two Layer of Tiles, 
g. Terrace, 

h. Parapet Wall, 











{apiece Wall of Building 


The Hlevation does not need any particular description ; as it 
plainly shews itself to be the facade or front view of the Building. 

The seale twelvedeet to an inch is made by drawing a straight 
Hne. and with the ecomnasses takine the epace of an inch fram the 
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Ivory or Brass scale in the Instrument Box and then dividing the 
inch into twelve equal parts, each of which may be called a foot 
thus twelve feet to the inch, you may divide this inch into any num- 
ber of equal parts according to the size of the Drawing that may be 
required. There are different scales required for different kinds of 
drawings which the new beginner will be able to understand here- 
after. 


METHOD OF FRAMING OR PREPARING AN ESTIMATE FROM A GIVEN DESIEN. 
(vide Plan D,) : 
Thus: I wish to know what it will cost me to construct a range 
of out-offices of the dimensions noted on the accompanying plan; of 
kiln burnt bricks and mortar (the latter composed of jrds Soor- 
key or brick-dust and }rd lime) with a flat terraced roof resting on 
beams and burgahs or rafters ; with three entrance doors 8 feet K 
8} feet each and 4 windows 2 feet square each. 


Height 
Put down first No. Length. Breadth. _ or Total, . 
# » >) Long Walls i.e. Depth. 
‘@& ( North and South 2x 38 x 2x 2 = 
gg ( End Walls (East & West)2 x 11 x 2 x 2 = 88 
4 ) Centre or Partition Walls. 2 x 1x 2x 2 = 88 
% 


Total quantity of Cubic or Solid feet) 440 
of Masonry in foundation - 





ar Let us see how we came to find out that the length of 
each of the two Walls North and South is thirty-three feet: 
(vide Ground Plan) viz. 
By adding up 8+ 8+12= 28 the breadth of the rooms, 
to which add..........0006+ ... 4 ft. the breadth of the 4 Walls 
and to this add again .. . 1 ft, ie.theprojection, 3” Plinth 
and 8” of foundation on eaeh side 


Total 38 feet 








Next. To know how the length of the end and centre walls 
was found out: thus 
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The range of ont-offices inside is twelve feet in breadth'i. « 
the space between the superstructure walls which are one foot in- 
breadth ; consequently the Plinth Walls being thicker by # ft. and 
the foundation Walls by another 4 foot there will necessarily be a 
projection as clearly shewn in the Section of 8” + 3” ==6” on each 
side of the superstructure Walls, therefore the foundation of the 
Centre and end Walls will by deducting the 6” on each side (=! 
foot for both sides) be eleven feet in length. 





Having found out the quantity of Masonry in the foundation 
‘Walls, we will next proceed to the Plinth. 


Height 
one fhessme wey No, Tength. Breadth, <A Total, 
Long Walls N. and S. 2x*% 8h x uxt = 97h 
End Walls BE. and W. 2x 1lt x 4x 1 = 44} 
- Centre or Partition Walls 2 % 113 x Wixi = 84 


Total quantity of Cubic or Solid feet in Plinth 1663 
The Length of the Plinth long Walls is found out in the same 
way as those of the foundations; } foot only being decreased i. 6. 
8” on each side for the foundation already estimated, 
The Length of the end and centre or partition Walls increases 
proportionately 3 foot as will be seen from the Section, 


SUPERSTRUCTURE. 
Calculate as Height. Total. 
before No. Length. Breadth. or 
Depth. 
Long Walls 2 x 82, x 1 x 14" = 9896 
End Walls 2 x 12 x t x 14 = 386 


Centre Walls 2 x 12 x 2 x 129+ 306 


Total Cubic feet of Masonry in Superstructure 1538 


* These inclnde parapet all round 
+ This is the height up to the Rafters, 
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Depvot Orenryas. No. Length. Breadth. Depth. Total 
Doorways Bx 8x 33x 1 = 84 
Windows 4% 2x 2 % i= 16 100 


Total Cubic feet of Masonry in Superstracture 1438 


Note—Contractora and builders generally do not in their Esti- 
mates give any deductions for openings, as the Masonry thus ob- 
tained, pays for the cost of the arched masonry over the Doorways, 
&e, which is more expensive than plain masonry. 

- Cornice all around No. Length. 
2% 32 = 64 
2% 14 = 28 





Total running feet of cornice 92 P 
Roofing with two tiles, one laid flat above the other, with six: 
inches of broken bricks and lime, &c. beaten into a terrace of four 
inches thick 80 % 12 == 860 Supfi. feet of roofing, 
Froonise No. Length. Breadth. 
2x 1A x 74-1725 
1x lwxlhk= 1824 


Total Supfi. feet of flooring 3043 
GF For Flooring the space between the Plinth Walls is ge- 
_» nerally taken as above. 
‘Woop Worx 
Beams as No. Length. 
Shewn in Section 7 x 14 = 98 running feet of Beama 
Burgahs or Rafters 11 x 9 for 2 rooms = 198 


” » 11 x 18 for larger Rooms == 143 
Total 341 Running feet of burgahs 3” + 2” 
Breadth. 


Doors 3x 8 x 8) = 84 Supii. feet of Doors § ‘Panel 
Windows 4K 2x2 = 16 Supfl. fect of Batten Windows 
< Notes.—Beams are generally placed upart threo feet from cen- 
treto centre thus 4 =H burgahs one foot apart thus 
i 








I 


212 
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Now for the Abstract of all the items, to find out the cost of 
the Building ; 


follow. 


3 


assuming the rates of the several kinds of work: as 





: ar cage "i AIR, 
440/Cubic feet of Masonry in foundation including 
; digging foundation @* per 100; 89/9) 7 
1663)Cubic feet of Masonry in Plinth incladin, 7 : 
; Plastoring on one side , = @10 per 100) 16 /10) 4 
1438/Cubio feet of Masonry in Superstructure in- 
eluding plastering @is per 100/186 |15) 0 
360/Supl. feet of Roofing with two Tiles and 4/° i ! 
HM beaten Terrace } @i per au 507 6 4 
3043/Supt. feet of dooring with brick on edge laid . : 
"| over 9” thick khoah @10 per 100) 30 | 77 
84 |Supl. fect of {4 Panel and 3d Venetians-Doors : 
including Chowkuts or Door-frames @ 8 as, per foot) 42 | 0} o 
4 |Batton Windows two feet’ square each 2 each 8} 0) 0 
sq 
92 |Running fect of plain’ Corni jecti: he 
p> | euaniing feet of 3 ice projecting 6 } @2 as. per foot! 12 | 8] 0 
98 /Running feet of Beams 9” x 6” ; @ 448. per foot} 24 | 8) 0 
341)Running feet of Burgahs or Rafter 3” x 2” } @ 4rs. p 100 ft.) 13 [10) 2 
423 {1T}-0 
Contingencies generally allowed @ 5 per cent iusicccsecseseasse] 2L rae a 





Rs, Rs. JA. 











Grand Total, Company’s Rupeos|444 }13/11 





R&P N. B. Painting, &c. may be added by calculating the sur- 
" faces of the Doors and Windows on both sides and of portions of the 
Beams and Burgahs exposed to view. 





DETAILED MEMO, OF THE COST OF BRICK MAKING AT MLDEAPORE, 


Midnapore, June, 1858. 


It has been ascertained that in the adjacent brick kilns 100,000 
bricks 113” * 6” % 22" cost as follows— 


For moulding inclading clearing ground @ 8 annas 


Ped 1000)... ere eeeseeeserteteesettetwtersrrseee, 50 0.0 
1200 mds. of Wood including conveyance @ 6 Rs, 


per 100 mds. ... 
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Cutting or preparing wood for the kiln, 
Paddy straw, .....-.++ sesane senses 
6 brick moulds woitinlets @ pas annas each, 
8 mamooties or kodallies @ 1 Rupee each, 








Preparing and arranging kiln, .... 
Contingencies,......eereeee eres 


coon am 
eccooooo 


| 
| 


Total Co.’s Rs. 159 


—<—_—$—$_ 


@ 
o 


Which is the highest cost for burning 100,000 bricks in this 
district where fuel is cheap ; and deducting from this quantity 25,000 
bad bricks, &. leaves the rate at 2 Rs. 2 annas per 1000 at which 
113 inch bricks are procurable here. 


| 
| 


as per annexed Plan A, 
a 0 a a 5 
eos |2_ (Fo glead | ode lcassl eg 
gla} alo S/S) seen SsiSeb iS ek] we 
Dera of Burupine. 3\ <4 e| , [=sesel 32 "26 Basin oh a8 
| © 2) E (22822225288 2 29 la ss] Eo 
AA ALE | & [S85 |5* 583/im be) gagged 2s 
Foundation. 
Long Walls, North & South, ......| 2) 73 2| 730 
End ditto Bast and West, veered 2) 48 2) 480 
Centre Room Walls, North & South, 2) 403 2) 6232 
Ditto End ditto East and West, 2) 18} 21 248} 
Cross Walls, ... ,.. veeees| 5) 13H 2) 846% 
Ditto ditto, 5. se‘ aee| 2 BF 2 886. 
Plinth. 24124 | 
Long Walls,... ... a| 2) 724 1] 290 | 
End ditto, ... «eee »| 2) 483 1 194 
Centre Room ditto, ... ..| 2} 893 1! 1973 
Ditto End ditto, ...  ... wf 2} 193 I 972° 
Ditto ditto Cross Walls, «| 5) 144) 1} 145 
Ditto ditto ditto, ... | 2). 93! 1 38 
Supersiructuren ff fff ee . | 962 
Long Walls, ... 0. oc. see eeseeet 2] 72°] 14) 16 | 1728 
Ditto ditto, oo... veef 2} 20 16} 960 
End ditto, ...... +} 2} 49 16 | 2352_ 


* 


Estimate showing the mode of caleulating for the Construction of a Sflat-roofed Building, 
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Centre Room Walls, 4} 2) 89} 2) 2241 3510 j ‘ 
Ditto ditto End ditto, 2120; 2 | 2231 1800 | | 
Ditto Cross ditto, .. ... 5, 15 | 13! 16 | 1800 j 
Ditto ditto ditto, 2}10{/ 13} 16| 480 
Deduct Openings, (41d.) 12680 
Door-ways, uc sve ves vee eevee {lO} 8H 4g] 2 765 
Ditto, i. ee eee eevee weet 2] 83) 48) 1G 6883 | 
Ditto, 0. cee cee ne see eee 4| 73, 83) 1a) 1573 g 
1611 
Coenen MEE vee [12098 | 
Stape, Bouth,... cs. see coe tenes 419) 3] 4 57, i 
Ditto, ditto, 0.0... ue eee ef AP OL Al T 40 F 
Ditto, ditto, eee eee BH] LL 1] 20 
Commune MEE 107) 
CaLovuLation FOR THE Roors anp Fioons. . : 
Roof of Contre Room, 2 tiles 6 inches ‘ : 
‘Terrace Floor Brick on edge 15>) 1 85 | 20}. 1) 700] ...... tans Pewee 700 | vse 700 
inches Tiles, ... ea Ke i af 
The Verandah Roofs, to be 2 Tiles and 
4jinches Terrace Floor laid as above, | ! 
ae Te a ee aioe Warsioaoul Rooioe 
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EsrratE,—(continued.) 














































g ; 3 gel" eS/BR ES ESEIS wf 
Derats or Buriprme. 3 S14 Se. / 8S) Se SAF So ES 8 
P12] S| 2 [S22 |Seis2seses| ooo ete! 2° 
13 Bis B [Bt 2iRe emesis a Ba Sie ge 
(Brought forward,) stefecsene{eceree]eeeees|-eeeeesee] 24028/1069/12093) 700 ve 700 
Roofb, sa ae «| ¥) 26315] 14) 3973) | 4 R 
Dittoe hw. wee} 1} 21115) 24 815 j 
Ditto d, . oi «=f 115) 15] 1) 225 f 
Ditto ¢, iy «(1/19 ;15) 1] 285 
Dittof, . ee «| 1386] 15}; 1] 540 ‘ 
Ditto g, ‘ . | 116} 12} 1] 180 
Ditto h, ane | 1/86/10; 1 36 
28024 
acueee |] see | seeees | 23024) 23024; 
Verandah Pillar, ... 0... see seeeee 612/13] 13) 162 
Walls above, (deducting Architrave,) N32'13] 3| 144 ‘ 
Terrace and Drains,... ... 1/260 | 1 
Running feet of Cornice projecting 9in, sth Geen ae sss seesaeg] ceseae Po cease 374 
j—|- Peart —|—_—- 
Total, ....--lec ove ed 24i2s2239(198991 700 | 23023| 30023] 974! 
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.. @ 0/0 per 0/0 feet, 


| 24128 

2,239 

| 1,2899 

700 
2,802 
3,002 


+, 

82 

i 14: 
32 

3,002 
14 
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Summary or Abstract of the Detail. 


Solid feet of Masonry in Foundation,... 
Ditto ditto one side Plaster in Plinth, Steps, Terrace, Drain, @ 
Ditto Plaster on both sides in Superstructure,... ... .. @ 
Superficial feet, Roof 2, Tiles and 6 inches Terrace, ...  ... @ 
Ditto ditto 2 ditto and 4 inches ditto, oo... 1... oe @ 
Ditto Floor laid Brick on edge, with 15 inches Tiles, ... @ 
Saul Beam 23 feet long 11} x 8 inches Scantling, my @ 
| Ditto ditto 18 feet ditto 10 x 64 inches, ... i een 
Ditto ditto 18 feet ditto 8} % Sinches, .. ... «  @ 
Running feet ditto Architrave, 10 x 15 inches, @ 
Ditto ditto Burgahs, ... .. ~~ @ 
‘filed revolving Glass Windows, to be jal gre @ 
2 Pairs 6 % 1 foot Ginches, 20.0 .c. cee tee aes 
Running feet of 4 fect Saul Railing, with gates and Hinges, @ 





Teak Venetian Doors with Saul Chowkuts 83 x 42 ge @ 


eee OE ee 


” 


” 


2 


” 


” 


” 























Summary or Abstract of the Detail,—-(continued.) : 
0/0 per 0/0 ieet, 


4 | Saul Panel Doors with ditto ditto 7} x 34 feet, =) ee 
CH ” ” 


cluding ditto, 00.0 1.. cek eee see wee 





4,655 Superficial feet White Painting,... o.oo @ yy » 
2,381 | Ditto Green ditto... 2. ce cee cee tee cee @ ” 
24 Water-spouts, wee sash Gets AN Obes Gen mes ee he @ Gy ” 


Classies and Coolies for raising Beams, Burgahs, &o., 
Carpenters for fixing Doors, fo... 0.6. 0k eevee vee tee ae 
Carriage for Wood-work, 0... 





374 Running feet of Cornice projecting 9 inches, , 
—|—|--l0000| 0. 0: 
Add Contingencies @ & per cent, , eee ee cee ee tee tee ee bie deeateee 000! 0} 0} 























Total, Company's Rupees, ... ... ... (0000! 0! 


N. B—The above mode of Caleulation is applicable to ‘all flat-roofed buildings, in order to know the probable 
expense of constructing the same. 


Hgrimare showing the Calewlations for the Construction of @ Building with a Thatched Sloping Reaf, or ofa 
Bungalow.—(Vide Plan B.) 


Specification.—The Bungalow to he built of the pest Pucca Masonry, with a Thatehed Roof, Pucca Floor, Doors, and 


Windows : it will consist of 2 Rooms, 
Bathing Rooms at the 2 corners. East and West, and 2 


NNT 


Dressing Rooims,—required the cost of the same. 


Grand Total. 








i 
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a 
eo 
DrratL oF MEASUREMENTS. 4 e = Total. 
eu 
; me file 
Foundation. 
Long Walls, 4 X% 545 = 218 
Cross ditto, 6.50 eee nee tee tee nee 5% 15 = 75 
| Verandah ditto, 8x 6 = 48 
—— 341 | 25} 25 
Steps, ee ce eee 2x 8 = 16 | 2,181-25 
i as 4x10 = 40 | 
—— | 56} 2/05] 168 
Total Masonry in Foundation, (Carried over,) 














16 feet square, with a Verandah of 7 feet wide all round, with 2 Closets or 
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Long Walls, 


Centre Cross ditto, ¥ 
Verandah ditto, ... 


Steps, 


” 


Buttresses, 




















nn tire 
= if 
ies 
Detail or MEasvREMENts, & ei 3 Total, | Grand Total, 
alee 
Plinth. (Brought forward,) 2,299'25 
“a 4% 54 = 216 
tee ane 5x li 77s 
+ 8 x 6) = 52 { ! 
—— (845) 2 | 1-5] 10865 
fe as ae 2x 8 = 16 
e a 2x 6= 1 | 
ohn eea tee ou 2% 4 = 8 
oo 4x10 = 40 
20 4x 8 = 32 
on 4x 6 => 24 ; 
— }182'2 | 05 132 
Total Masonry in Plinth, as —-|—— 1,168'5 
2% 565 = 113 
TG x 865 = 73 
186,121 11 186 | 
Total Masonry in Buttresses, bide cides —|—|— 186 | 

















[ o9¢ J 





Long Walls, 
End ditto, ... 


Verandah Cross ditto,... 


Inner Long ditto, 
Cross Walls, wk ae 


Ditto ditto,... .. 
Gable to ditto, 


Doorways, 
7 see aes 
Windows,...# «+ 


” 


Spaces in Rear Verandah, : 


‘Superstructure. 


Doorways. 


KKKKAKK 


ROW bo BHO WO 
~ 


Deduct rd for Doorways, &e. 


Bor AAT 


wie 


we RP yD @o WN 
x * *% * XK% 


KKKAKKHK 


pa 
be DD 


53'5 
33 


365 
16 


16 


HRKKKKK 


Wl 


I 


ll 


uaa 


107 








173 
56 


105 
16 
19 





uj) 


143) 13 


18 | 15 
183) 13 





2,854'5 
11745 
| 


| 


2,885 
| 4d 
14 


7,492 


859 











6,568 


41n01@-"5 
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« Dura oF MrasurEMenTs. Total. 

I~ caer ae I 
i Lerrace Floorings. 
| Flooring, veo ee ewe 6 «2 KH 155 K 155 = 4805 

a Cg 4x 155= 62 

Ps wee oe 2K CH= 13 
| » vee tee ae 2 KH QA 4G 
123 x 65 ==799°5 ___| 1280 
Roofing, 2x BGS xX 2 x BW 5 = TO asars Sessa 


Venetian Doors, 


| Walle Plates, 


{ 
i. 
| 
i 
i 
| 
{can ng Cloth, 


| Floor Matting, ... 
Brat ‘otal Supfl. feet of ¥ 


Total Supfl. feet of Thatched Roofing, 


_ Doors. 

8x 4x 8 

2x 4x 7 

4X 4x 5 
Total Supfl. feet of Venetian Doors, .,. 

2% 145 
‘Potal Running feet of Wall- Plates, ... 

2x16 x 16 


“Total Supfi. feet of Ceiling Cloth, =... 


.2 x 16 x 16 
oor Matting, 





Hl Al 


Moor 
Can 





We Whe 
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ou 
Pa and 
woe 


Nt: 
oe! 


x 
iw 
bee 


























Grand Total. 


1,280 


2,881'5 





ew 


iw 


























ABSTRACT. 
10,216°75 Solid feet of Pucea Masonry, 0. see ee vee . @ 0/0 per 0/0 feet, | 
1,280 Supfl. ,, ‘Terrace Flooring, ... w+ e+ Ween wives bie  teay QS 35 ” | 
28815 ,, » Whatched Roofing, .. a. ve ve ce ae ee oe @ 7 » | ! 
392, y» Wenetian Doors, ©... ce cee see eee er @ » i | | 
29 Running feet of Wall-Plates, ... a ve vee te re @ » 7 H | 
Sidgopl: 4! - CalingiCldthy ak See AE Ge xe eG 7 | 
512), » — Ploor Matting, 0.0 ss. see tee ee tee tee @ 3 s | | 
. pf ks 
Rupees, vente 
Total, Company’s Rupees, 








N, B—The above mode of calculation is applicable to all Thatched Buildings, of the kind mentioned in the Specification. 
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Mode of framing an Estimate for the Construction of a Masonry Drain Bridge,—(Vide Plan 0.) 
































ee 
5 i | & | Height i 
MEASUREMENTS, 2 3 3 ee ae, Grand 
g E g Depth | Total, 
: 4a a a a 
Foundation :— : i 
Abutments, including Flooring, 00.0 wis. ane Ox @xi14 x2 = 728 
Sunk Portions of Aprons, 4.0... we ee ee 2K IB OK BOK Q = 156 
Wing-Walls, ... 0 65. see cee cee rae tee tee 4x 7x 3 x2 =I168 , ' 
Superstructure :— eine 1,052 
Abutmenta, ...0 2... oe cee tee tee cee 2x 25% 2h x 4 == 250 
Wing-Walls, ... Sia, "alles eng: eed Ree 4x 7% 2 x 9b = 532 : 
i —_— 782 
Spandrells, ... 0... tee vee eee tee ee eee 2K 1B K 2D +f 54 == 286 2 
(By Problem X. Mens. crane <a 95°94 
2 
Dednop Aral TA ae ATBIG K 2X Qi ve ae ae ve ee ee 190-06 
Parapet, ... 2x27 x UW+4 = 324 
|Arching,—11 + 8 == 19, sum of diameters x 3 diff, 57 x ‘7854 = 22-3839 by 2,253°94 | 
Ps 2 7 
Prob. XITI. Mens. Surerr. X 25 length of Arch, ... ... = 559:5975 
; Apsrracr. 


2258-94 cubic feet of Pucca Masonry. 
559°5975 cubic feet of Pucea Arched Masonry. 
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Nore.—The prece: 





Student with the mode in which Estimates for the construction 
of similar Builgings are made out, or framed, in the Depart- 
ment of Public Works. A person cannot, hewever, obtain any 
proficiency in the art of framing out intricate Estimates without 
the assistance of a master, or unless he practises for a con- 
siderable time in comparing and examining the details of already 
prepared Estimates with their respective Plans; but as all Esti- 
mates for Buildings of every description are’ framed by the 
Executive Engineers themselves from standard plans or designs of 
their own, this Work does not necessarily devolve on the Over- 
seer,—nevertheless, it is highly requisite that an Overseer should 
understand the several detai!s of the calculations, to enable him to 
supervise the construction of a Building efficiently. 

An Overseer, however, after an experience of a year or two in this 
Department, generally makes himself acquainted with the mode of - 
preparing Estimates, from the frequent opportunities he has.of 
studying numerous Plans and Estimates in the Executive Engi- 
neer’s Office, and from the instructions he receives from the Officer 
trom time to time connected with his duties. 

Likewise in drawing Plans a person cannot attain any proficiency 
without the assistance of a Master, or unless he practises for some 
time in copying from proper Books and Drawings: “ Culonel 
Pasley's Practical Geometry” contains many clear and detailed 
Rules and Examples explanatory of the principles of Plan-drawing, 
{rom which the Student may learn a great deal on this head. 
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ERRATA. 


In page 10 examp. 2nd for 52,3, read 5433. 


19 
21 
188 


197 


” 


” 


” 


9th for 4s. 84d. read 4d. 3} f. 

2nd for aloo = salsa 708 ots = si'ew 

8rd line under “ Materials” for Stone-lime 
read Ghooting Lime. 

9th line for plan read post. 
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PLAN ELEVATION AND SECTION OF A PUCEA FLAT ROOFED BUILDING. 


. Definition 
+ ft Plan * fang obpel is the appearance wth would: present .if tt could be- viewed fromv a pont: above wt. 
Elevation Siguigies the view ofany upright side of a Burling 0 such as it would. appear te 


a person stan dig exactly ut front of w- 
"Sabon" denstes the view thal would: be disclosed te one by cutting w solud figure right unto tre, of the 


pare eae. 
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Scade of 14 feet to an Inch. 






























































Bb. 


Plan, half Elevation & half Section. 
of a Bungalow 



































Half’ Section. 























Scale of 10 feet to an Inch. 
ees ewer —————-—~Erreoraememnrrndt 2 *¥ 








Cc 
REFERENCES. 


aaaad Abutments 


bbb. _. dprens 
cce . Wing Walis 
HB. Spandrelie are thin: longitudinal Walle built from the top of 
the Abutnients to the height or surmmet. of the Arch: the heltawt 
+ bang fuled we mith small. Vaults of masonry, or covereds with: 


slabs of stones to make the passage over. the arch tered. vided d. 


Elaaton at AB. 
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Section thro CD, 
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Scale of 12 fects an Inch. 
E ka 26 feet 
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T.BLACK, LUTHR: LENGE WATERLOO ST CALEUTT - 








i. View of the Building 


or 





Elevatien: at CD. 
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Scale 12 feet to an Inch. 





